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CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES

ABSTRACT
Skira, Aaron Michael Ed.D., Department of Leadership Studies in Education and
Organizations, Wright State University, 2018. Consequences of Postsecondary Education
Institution Policies and Practices: A Structural Model of Tuition Costs, Student Financial
Aid, Selectivity, Proximity, and Enrolled Undergraduate Students’ Aggregate Capital.

For decades, U.S. higher education enrollments have been stratified with students
from wealthier households consistently attending postsecondary institutions at higher
rates than low-income students. The disparity in postsecondary participation rates by
family income is a systemic issue (M. J. Bailey & Dynarski, 2011), meaning the
phenomenon is the result of a combination of factors within society rather than one factor
alone. Guided by a critical theory perspective and the assumptions behind Perna’s (2006)
proposed conceptual model for student college choice research, the current study sought
to examine the extent to which policies and practices at the postsecondary institution
level may be contributing to the inequity in higher education enrollments by family
income. Based upon theory and findings from prior research, the presumed causal effects
of tuition costs, student financial aid, selectivity, and proximity on the average amount of
enrolled undergraduate students’ aggregate capital (i.e., cumulative available resources)
was constructed in one hypothesized structural model. Four-year, public postsecondary
institutions were the unit of analysis.
The purpose of the current study was to test the hypothesized structural model.
Using data from the 2011-12 National Postsecondary Student Aid Study, student-level
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data were combined by postsecondary institution to establish a final sample of N = 330
(rounded to the nearest ten) four-year, public postsecondary institutions. Structural
equation modeling (SEM) was performed to (a) assess the overall fit of the hypothesized
structural model to the sample data; (b) determine the amount of variance in the average
amount of enrolled undergraduate students’ aggregate capital that could be explained by
the hypothesized structural model; and (c) identify the direct, indirect, and total effects
among the variables included in the hypothesized structural model. Though a
confirmatory SEM analysis indicated the hypothesized structural model was a poor fit to
the data, respecifications to the model via exploratory SEM analyses revealed a modified
hypothesized structural model that was, provisionally, considered a good fit to the data.
Findings from this study supported the assumption that the majority of the policies and
practices included in the hypothesized structural model, including non-need-based (meritbased) gift aid awards funded by state governments and postsecondary institutions, are
positively related to the average amount of enrolled undergraduate students’ aggregate
capital and, therefore, may be creating barriers to enrollment for low-income students.
To foster low-income student enrollment, college administrators at four-year,
public postsecondary institutions are encouraged to reduce tuition increases and
incorporate financial need as a criterion for institutional gift aid awards. In addition, for
leaders at non-selective institutions, focusing recruitment efforts on students who reside
within close proximity to their institutions is recommended. Recommendations for future
research include validating the modified hypothesized structural model, examining other
models, and continued investigations of the measurement of the multidimensional
construct, aggregate capital.
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CHAPTER 1: INTRODUCTION
The disparity in college enrollment rates by family income has persisted in the
U.S. higher education system for decades (M. J. Bailey & Dynarski, 2011). Using data
from the 1979 and 1997 National Longitudinal Surveys of Youth (NLSY79 and
NLSY97), M. J. Bailey and Dynarski (2011) observed a direct correlation between
students’ enrollment rates in higher education and family income. The researchers
analyzed two cohorts of individuals from the NLSY data files: (a) those born in the early
1960s who could have enrolled in college in the early 1980s and (b) those born in the
early 1980s who could have enrolled in college in the late 1990s. The analyses revealed
that low-income students born in the early 1960s and early 1980s had lower
postsecondary education participation rates, 19% and 29%, respectively, than highincome students, 58% and 80% (M. J. Bailey & Dynarski, 2011). In addition, from their
time series analyses, the authors discovered that the gap in postsecondary education
enrollment rates between students in the lowest and highest income quartiles had
increased from the early 1980s to the late 1990s from 39 to 51 percentage points.
According to M. J. Bailey and Dynarski (2011), their findings suggested a “long-term
historical pattern” (p. 129) of inequity in higher education enrollment rates by family
income.
For low-income students, the lack of participation in higher education has
significant consequences. Researchers (Alexander & Eckland, 1975; Blau & Duncan,
1967) who have examined status attainment models have noted that higher education
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plays a significant role with respect to individuals ascending class statuses and
occupational statuses. According to the U.S. Department of Labor, Bureau of Labor
Statistics (2018b), individuals who earn a bachelor’s degree have lower unemployment
rates and higher median wages per week (2.7% and $1,156, respectively) than those with
an associate’s degree (3.6% and $819) or high school diploma (5.2% and $692).
Enrolling at four-year institutions is paramount to low-income high school graduates who
wish to earn a four-year degree because those who begin their studies at four-year
institutions were documented to earn a bachelor’s degree more than three times as often
as those who begin their studies at two-year institutions (Advisory Committee on Student
Financial Assistance, 2010).
The long-term pattern of inequity in postsecondary education participation rates
by family income is indicative of a systemic issue that has yet to be resolved. Because the
nature of the phenomenon is systemic, it becomes imperative that researchers examine as
many factors as possible to determine which are contributing to the disparity in higher
education enrollments. Within the higher education community, researchers (Perna, 2006;
Smart, Feldman, & Ethington, 2006) have argued that higher education studies examining
various student outcomes, like enrollment, have paid too much attention to students and
less on other factors, such as the environments in which students are bound. Specifically,
T. R. Bailey (2006) noted a lack of research examining the impact of postsecondary
institution-level variables on student outcomes. According to T. R. Bailey (2006), a
primary reason so few cross-institutional analyses exist is because the data necessary to
conduct such studies are limited.

2
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Guided by a critical theory perspective and assumptions proposed by Perna
(2006) for conducting college student choice research, a cross-institutional analysis, as
advocated by several researchers (T. R. Bailey, 2006; Perna, 2006; Smart et al., 2006),
was employed in this study to determine the extent to which policies and practices at the
postsecondary institution level may be contributing to the disparity in postsecondary
education participation rates by family income. Four-year, public institutions were the
unit of analysis. Specifically, the goal of this study was to investigate the relationship
between policies and practices at the postsecondary institution level and the average
amount of enrolled undergraduate students’ cumulative available resources (e.g.,
academic preparedness, financial and parental support, etc.), or what has been termed by
some researchers (Menshikov, Vanags, & Volkova, 2013, 2014) as aggregate capital. It
was assumed that more often than not policies and practices at the postsecondary
institution level favor students with greater amounts of aggregate capital. Students with
lesser amounts of aggregate capital would include low-income students. Therefore, it was
hypothesized that several postsecondary institution policies and practices may be
contributing to the gap in enrollment by family income.
Conceptual Framework
To examine the relationships between and among postsecondary institution
policies and practices and enrolled undergraduate students’ aggregate capital, the present
study established a hypothesized model that was (a) developed from a critical theory
perspective and (b) guided by two primary assumptions behind Perna’s (2006) proposed
conceptual model for student college choice research (see Figure 1).
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Critical Research
Fundamentally, critical studies serve as a means to begin the first stage of what
Freire (2000) termed the pedagogy of the oppressed. Freire (2000) asserted that objective
social reality is the byproduct of human action. Forms of oppression, or the
dehumanization of others, are created and perpetuated by the ruling class through
established social norms that become historical and objective social reality. In some
cases, oppressive norms become so ingrained in social reality that both the dominant
class and the oppressed may be unaware of their existences. However, because objective
social reality is created by mankind, Freire (2000) argued it can also be transformed by
mankind.
Percentage of
non-need-based
gift aid recipients

+

Tuition costs

─
+

+

Proximity to
enrolled students

Enrolled students’
aggregate capital

+
+

Selectivity

+

+

─

Percentage of
need-based
gift aid recipients

─

Figure 1. Hypothesized model of the relationships between tuition costs, student financial
aid, selectivity, proximity, and enrolled undergraduate students’ aggregate capital. Fouryear, public postsecondary institutions were the unit of analysis.
The pedagogy of the oppressed was proposed by Freire (2000) to liberate the
oppressed and alter objective social reality in two stages. In the first stage, all forms of
oppression are confronted by raising the critical consciousness of the oppressed through
dialogue and reflection, a process Freire (2000) referred to as praxis. In the second stage,
once all forms of oppression have been eliminated, members of society were to maintain
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collectively the humanization of all individuals. A key component to the first stage of
Freire’s (2000) liberation pedagogy was the unveiling of the various forms of oppression
that exist within objective social reality.
Critical research has often been associated with qualitative studies in which the
researcher engages in dialogue with participants to reveal the ways in which participants
have been effected by dominant ideologies (Creswell, 2013; Jones, Torres, & Arminio,
2014). Some higher education researchers and practitioners (Stage, 2007; Stage & Wells,
2014; Wells & Stage, 2015) have argued that critical questions can also be answered
through quantitative analyses. Their rationale was largely based upon the work of
Kincheloe and McLaren (1994) who, according to Stage (2007), defined the following
assumptions shared by critical researchers: (a) socially- and historically-created power
relations mediate thought; (b) facts cannot be separated from values; (c) the relationship
between concept and object is often socially mediated and never static; (d) language is
paramount to the development of subjectivity; (e) in society, there are oppressors and the
oppressed and oppression is only maintained if the oppressed accept their status as
natural; (f) oppression has many pretenses that must be examined at the same time; and
(g) traditional research practices often reproduce class, race, and gender oppression.
Stage (2007) highlighted that Kincheloe and McLaren (1994) made no assertion that
using quantitative research methods were unsuitable for examining such issues.
In addition, Stage (2007) argued that quantitative analysts, using a critical lens,
were perhaps the most appropriate of all researchers to test traditional models that may be
biased toward dominant ideologies. Focusing on higher education research, Stage (2007)
contended critical researchers who employ quantitative analyses have two tasks: (a) to
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use large scale data to examine educational processes and outcomes to unveil inequalities
and, through such analyses, to discover the social or institutional perpetuation of systemic
inequalities; and (b) to critically examine the existing models, measures, and methods of
quantitative research with the intention of offering opposing viewpoints to traditional
practices in an effort to better represent the experiences of the oppressed.
Assumptions Behind Perna’s (2006) Proposed Conceptual Model
Two fundamental assumptions that were paramount to Perna’s (2006) proposed
conceptual model for student college choice research also formed the conceptual
framework for the current study. First, Perna (2006) asserted that researchers studying
postsecondary enrollment should incorporate multiple theoretical perspectives. Second,
Perna (2006) reasoned that students’ college-related decisions are bounded by multilevel
contextual factors and, as a result, students’ decisions are impacted by their environments
in different ways.
The impact of postsecondary institution policies and practices on enrollment have
often been analyzed from either an economic perspective or a sociological perspective
but not both (Perna, 2006; St. John et al., 2004). For example, demand theory from the
field of economics has been used to suggest that postsecondary enrollment is negatively
related to tuition costs but positively related to student financial aid (Leslie & Brinkman,
1987); in other words, as tuition costs increase enrollment decreases and, conversely, as
amounts of student financial aid increase enrollment increases. Findings from prior
research (Hemelt & Marcotte, 2011; Jackson & Weathersby, 1975; Leslie & Brinkman,
1987; St. John, 1990) have supported these assumptions based upon demand theory.
Measures of students’ economic capital (i.e., financial resources) play a pivotal role from
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an economic perspective as price sensitivities are theorized to be greater among families
with less income (Marshall, 1958).
Conversely, Perna (2006) noted that researchers have also examined differences
in enrollments by student characteristics (e.g., gender, race/ethnicity, etc.) using such
theoretical frameworks as cultural capital and social capital. Bourdieu (1986) defined
cultural capital as measures of one’s knowledge and skill and social capital as measures
of one’s network of acquaintances. Findings from prior research have suggested that
institutional selectivity (Davies & Guppy, 1997; Giani, 2015; Klugman, 2012) and
proximity (Griffith & Rothstein, 2009; Turley, 2009) may be related to various forms of
students’ capital (e.g., cultural, economic, and social).
Perna’s (2006) assumptions supported the establishment of a hypothesized model
(see Figure 1), based upon theory and prior research, which (a) merged constructs
relevant to theoretical perspectives from economics (i.e., economic capital) and sociology
(i.e., cultural and social capital) into one multidimensional construct, aggregate capital,
and (b) examined, from a critical theory perspective, the extent to which multiple policies
and practices at the postsecondary institution level (i.e., tuition costs, student financial
aid, selectivity, and proximity) serve as either structural constraints or opportunities for
students in relation to students’ aggregate capital.
Statement of the Problem
Theories from economics and sociology and findings from prior studies have
supported individual relationships within the hypothesized model, but they have yet to be
tested collectively in a cross-institutional study with four-year, public postsecondary
institutions as the unit of analysis. Using the multidimensional construct, aggregate
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capital, to link multiple theoretical concepts, the current study investigated the causal
effects of tuition costs, student financial aid, selectivity, and proximity on the average
amount of enrolled undergraduate students’ cumulative resources. By doing so, this study
extends the research on higher education enrollment, as recommended by Perna (2006),
and provides more information about the systemic nature of the inequity in postsecondary
education participation rates by family income.
Research Questions
The intent of this study was to test the hypothesized model (see Figure 1) using
secondary data from the U.S. Department of Education (ED), Institute of Education
Sciences (IES), National Center for Education Statistics’ (NCES) 2011-12 National
Postsecondary Student Aid Study (NPSAS:12). Four-year, public postsecondary
institutions were the unit of analysis. In order to empirically test the hypothesized model,
a hypothesized structural model was constructed (see Figure 2). Descriptions of the
variables included within the hypothesized structural model are displayed in Table 1.
Specifically, the purpose of the current study was to (a) examine whether the
hypothesized structural model fit the data; (b) determine the amount of variance in
AGG_CAPITAL that can be explained by the combined effect of NEED_AID,
NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION; and (c) identify the
direct and indirect relationships among the variables included in the hypothesized
structural model.
The three research questions that guided this study were as follows:
1.

Does the hypothesized structural model produce an estimated population
covariance matrix that is consistent with the sample covariance matrix?
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a.

If the data do not fit the hypothesized structural model, can the model be
improved?

2.

How much of the variance in the dependent variable, AGG_CAPITAL, can be
explained by the combined effect of all of the independent variables, NEED_AID,
NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION, included in
the hypothesized structural model?

3.

What are the direct effects, indirect effects, and total effects among the variables,
NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, TUITION, and
AGG_CAPITAL, included in the hypothesized structural model?
*
D1

*

*

TUITION

D

*
*

A

*

1.0
NON_NEED_AID

B

*

*

G

I

*

PROXIMITY

1.0
AGG_CAPITAL

F

*

C

SELECTIVITY

E

*

*

H

J

*

*

D3

*

NEED_AID
1.0
D2

*
Figure 2. Hypothesized structural model. Four-year, public postsecondary institutions
were the unit of analysis. * = free parameter (to be estimated); D1 = disturbance (or error
term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
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Table 1
Descriptions of the Variables of Interest Included in the Hypothesized Structural Model
Variable

Description

Independent variables
NEED_AID

The percentage of enrolled undergraduate students who
received need-based gift aid.

NON_NEED_AID

The percentage of enrolled undergraduate students who
received non-need-based gift aid but no need-based gift aid.

PROXIMITY

The average distance (in miles) between enrolled undergraduate
students’ homes and the institution.

SELECTIVITY

Whether the institution was selective or not.

TUITION

The average tuition costs charged to enrolled undergraduate
students.

Dependent variable
AGG_CAPITAL

The average amount of enrolled undergraduate students’
aggregate capital.

Note. Four-year, public postsecondary institutions were the unit of analysis.
Significance
The purpose of this study was to examine the relationships between policies and
practices at the postsecondary institution level and the average amount of enrolled
undergraduate students’ aggregate capital. By identifying the relative strengths of the
relationships between and among tuition costs, student financial aid, selectivity,
proximity, and enrolled undergraduate students’ aggregate capital, it would be possible to
discern the degree to which the select postsecondary institution policies and practices
favor students with greater amounts of aggregate capital. By doing so, college
administrators and policymakers may begin to acknowledge and address the structural
constraints that may exist within the U.S. higher education system that contribute to the
disparity in postsecondary education participation rates by family income. Conversely,
findings from this study may also identify the degree to which policies and practices at
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the postsecondary institution level favor students with lesser amounts of aggregate capital
and, thus, may aid college personnel and policymakers in identifying and promoting
structural opportunities that foster low-income student enrollment. In addition, the current
study adds to the growing body of critical quantitative research in higher education.
Limitations of the Study
There were several limitations to the current study. First and foremost, the
measured variables and sampled institutions included in the current study were limited to
those contained in the NPSAS:12. The purpose of the NPSAS:12 was to examine how
students pay for college (Wine, Bryan, & Siegel, 2014) which was different than the aim
of the current study. The purpose of this study was to investigate, using a critical theory
perspective, the relationships between postsecondary institution policies and practices
and the average amount of enrolled undergraduate students’ cumulative available
resources. Additionally, the unit of analysis differed between the NPSAS:12 and the
current study. The unit of analysis for the NPSAS:12 was postsecondary students,
whereas, in this study, scores from a subset of sampled students from the NPSAS:12 were
combined by postsecondary institution to establish a final sample of N = 330 (rounded to
the nearest ten) four-year, public postsecondary institutions. Consequently, the measured
variables included in this study may lack construct validity as the measured variables
contained within the NPSAS:12 were collected for a different purpose. Also, the
relatively small sample size obtained for the current study may have lacked statistical
power. Because of the small sample size, the hypothesized model was not cross-validated
and, thus, may lack predictive validity (Thomas & Heck, 2001). The sample analyzed in
the current study was also limited to data collected during the 2011-12 academic year
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and, as a result, may no longer represent the current condition of policies and practices
among four-year, public postsecondary institutions or the students who attend them with
respect to the variables of interest.
Second, no statistical analysis weights were employed to account for
oversampling that may have occurred at the postsecondary institution level as a result of
the NPSAS:12 complex sampling design. A stratified multistage cluster sampling
strategy was employed to collect sampled students for the NPSAS:12 first by
postsecondary institution strata and then by student strata (Wine et al., 2014). Statistical
analysis weights were then developed so that sampled institutions and students would
represent the NPSAS:12 target population of all Title IV eligible postsecondary
institutions in the U.S. and the students enrolled within them (Wine et al., 2014).
However, no statistical weights were used in the current study which may have biased
estimates of population parameters (Thomas & Heck, 2001).
Lastly, the current study was completed using a critical theory lens. As such, not
all competing theoretical and conceptual frameworks, prior research, and alternative
models were included in this study. Thus, exploring the relationships between and among
the variables of interest from different perspectives and contexts may yield different
results.
Definitions of Relevant Terms
A list of key terms used within the current study, and their definitions, follows.
Aggregate capital. Aggregate capital is a multidimensional construct that
represents a composite of the multiple forms of capital an individual may possess
(Menshikov et al., 2013, 2014). In this study, aggregate capital was defined as a
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combination of the three forms of capital outlined by Bourdieu (1986): cultural,
economic, and social capital.
Capital. Bourdieu (1986) defined capital (or power) as accumulated labor and
asserted that, theoretically, (a) capital governs the structures and functions established
within a given society and (b) individuals attempt to both acquire and maintain greater
amounts of capital.
Cost of attendance (COA). The COA refers the total amount of costs, such as
tuition and fees, room, and board (or meal plan), associated with attending a given
postsecondary institution for one academic year (U.S. Department of Education, Office of
Federal Student Aid, 2017b).
Cultural capital. Cultural capital refers to one’s level of knowledge or skills
(Bourdieu, 1986). With respect to higher education, measures of students’ cultural capital
often include markers of students’ prior academic achievement (e.g., high school grade
point averages, ACT/SAT scores, etc.).
Economic capital. Economic capital refers to one’s financial resources (Bourdieu,
1986). Examples of measures of economic capital include family income and
socioeconomic status (SES).
Expected family contribution (EFC). A student’s EFC is an index number
calculated from the information the student provided on his or her Free Application for
Federal Student Aid (FAFSA). The formula for calculating the EFC is established by the
federal government and considers such data items as the students’ family income, assets,
and household size, among others (U.S. Department of Education, Office of Federal

13

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
Student Aid, 2017b). Generally, the higher a family’s income and assets, the higher the
student’s EFC.
Financial need. A student’s financial need is determined by college
administrators and varies by postsecondary institution. College personnel calculate a
student’s financial need by subtracting the student’s EFC from the institution’s COA
(U.S. Department of Education, Office of Federal Student Aid, 2017b). Both the
student’s EFC and financial need are used by college administrators to determine the
types and amounts of student financial aid that the student may receive from a number of
sources (e.g., federal government, state governments, etc.) should the student attend their
institution. Students with greater amounts of financial need are typically students with
low EFCs (or low-income students) and are often recipients of need-based gift aid.
Free Application for Federal Student Aid (FAFSA). The FASFA is an annual
application that students and their families may file to apply for student financial aid.
Students file the FAFSA to apply for types of student financial aid offered by the federal
government, but other sources of student financial aid (e.g., state governments,
postsecondary institutions, etc.) use students’ FAFSA data (e.g., students’ EFCs) as
award criteria as well (U.S. Department of Education, Office of Federal Student Aid,
2017a).
Gift aid. Gift aid encompasses types of student financial aid, or monies, that are
awarded to students without any obligation that the monies be repaid by the student.
Examples of gift aid include grants and scholarships/fellowships. Depending upon the
award criteria, gift aid can either be need-based or non-need-based.
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Need-based gift aid. Gift aid that is awarded to students based upon their financial
need, either solely or in part, is commonly known as “need-based” gift aid.
Non-need-based gift aid. Gift aid that is awarded to students without any
consideration to students’ financial need is “non-need-based” gift aid. Examples of nonneed-based gift aid include merit-based scholarships, or monies awarded to students
solely based upon measures of students’ prior academic achievement (e.g., high school
grade point averages, ACT/SAT scores, etc.).
Proximity. Proximity refers to the geographic distance between a postsecondary
institution and a student’s home. Researchers (Griffith & Rothstein, 2009; Turley, 2009)
have measured proximity as the distance (in miles) between a student’s home and a
postsecondary institution.
Selectivity. Selectivity centers on measures of criteria used by college personnel at
four-year postsecondary institutions to select students for admissions, such as indicators
of students’ prior academic achievement (e.g., high school grade point averages,
ACT/SAT scores, etc.). For example, researchers (Giani, 2015; Griffith & Rothstein,
2009; Klugman, 2012; Melguizo & Chung, 2012) have used the admissions competitive
index established for Barron’s Profile of American Colleges to measure institutional
selectivity. Barron’s admissions competitive index is a categorical value ranging from
highly selective to non-selective and is derived from an institution’s acceptance rate, an
institution’s admission requirements (when applicable), and the ACT/SAT scores and
class ranks of the institution’s entering class (Barron's Profile of American Colleges,
2010).
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Social capital. Social capital refers to an individual’s network of acquaintances
upon which he or she could potentially rely upon for assistance (Bourdieu, 1986).
Student financial aid. Student financial aid includes all forms of monies awarded
to eligible students and/or parents to help pay for students’ college-related expenses.
Types of student financial aid generally include gift aid (grants and
scholarships/fellowships), employment, and loans.
Tuition costs. Tuition costs are the amounts of monies charged to students for
instruction at a given postsecondary institution.
Organization of the Study
This dissertation consists of five chapters. In Chapter 1, the background,
conceptual framework, statement of the problem, research questions, significance, scope,
assumptions, and definitions of relevant terms for the current study are presented. In
Chapter 2, a review of literature examines the theories and findings from prior research
that support the relationships, or paths, included within the hypothesized model. In
Chapter 3, the research questions; research design; value of methodology; data source;
population and sampling; procedures for data collection, in particular, the construction of
the sample of four-year, public postsecondary institutions and the variables of interest;
and data analyses are provided. In Chapter 4, the results of the analyses are reported.
And, lastly, in Chapter 5, an interpretation of the findings is proposed, as well as
recommendations for (a) college personnel and policymakers and (b) future research.
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CHAPTER 2: LITERATURE REVIEW
The inequity in U.S. postsecondary education participation rates by family income
have been identified as a systemic problem (M. J. Bailey & Dynarski, 2011), meaning the
phenomenon is the result of a combination of factors within society rather than one
factor. For decades, higher education enrollments have been stratified with students from
wealthier households consistently attending postsecondary institutions at higher rates
than low-income students. There are several reasons why the stratification in higher
education enrollment by income levels has yet to be resolved. Researchers (Perna, 2006;
Smart et al., 2006) have argued that higher education studies examining postsecondary
student outcomes have predominantly focused on students and not on other factors that
contribute to student success, such as their contextual situations and environments.
Moreover, according to T. R. Bailey (2006), few cross-institutional analyses have
assessed the impact of policies and practices at the postsecondary institution level on
student outcomes. In addition, Perna (2006) observed that postsecondary research
investigating the inequity in college enrollment by family income often evaluated the
phenomenon using only one theoretical perspective which may have limited the scope of
the analyses. For example, Perna (2006) noted that studies have focused on students’
financial resources from an economic lens or students’ academic preparation and
knowledge about higher education requirements from a sociological lens but not both.
Guided by the rationale behind Perna’s (2006) proposed conceptual model for
examining student college choice, a hypothesized model was constructed to estimate the
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causal effects of postsecondary institution policies and practices on low-income student
enrollment (see Figure 3). Specifically, four-year, public postsecondary institutions were
the unit of analysis. It was hypothesized that more higher education policies and practices
favor students who have greater amounts of aggregate capital (Menshikov et al., 2013,
2014), or cumulative available resources (e.g., academic preparedness, financial and
parental support, etc.), than not. As a result, students with lesser amounts of aggregate
capital are negatively impacted by such traditions. Therefore, certain higher education
policies and practices may be contributing to the disparity in postsecondary education
participation rates by family income.
Percentage of
non-need-based
gift aid recipients

+

Tuition costs

─
+

+

Proximity to
enrolled students

Enrolled students’
aggregate capital

+
+

Selectivity

+

+

─

Percentage of
need-based
gift aid recipients

─

Figure 3. Hypothesized model of the relationships between tuition costs, student financial
aid, selectivity, proximity, and enrolled undergraduate students’ aggregate capital. Fouryear, public postsecondary institutions were the unit of analysis.
Central to the hypothesized model was the establishment of a construct that
embodies the resources available to students with respect to higher education. Aggregate
capital was selected as a multidimensional construct that represents students’ combined
resources, or capital (see Figure 4). In prior studies, researchers (Menshikov et al., 2013,
2014) have attempted to measure aggregate capital using several forms of capital (i.e.,
administrative, cultural, economic, geographic, human, physical, political, social, and
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symbolic). However, for this study, aggregate capital encompassed the three forms of
capital as defined by Bourdieu (1986): cultural, economic, and social. Cultural capital
embodies the knowledge and skills possessed by students, economic capital the financial
resources available to students, and social capital the networks of individuals that are
accessible to students and from whom students may rely upon for assistance (Bourdieu,
1986). According to Bourdieu (1986), such forms of capital are often correlated as
individuals will leverage one form of capital to acquire larger quantities of another form
of capital. For example, an individual may utilize his or her social capital (e.g., his or her
relationships with family, friends, or others within his or her community) to gain more
cultural capital (e.g., a better understanding of higher education requirements) and to
acquire more economic capital (e.g., money to pay for college-related expenses).
Cultural capital
Aggregate capital

Economic capital
Social capital

Figure 4. Hypothesized measurement of aggregate capital.
The following Literature Review presents the conceptual framework, the
underpinnings of Perna’s (2006) proposed conceptual model for student college choice
research, and the rationale used to construct the hypothesized model (see Figure 3).
Findings from prior research that support the relationships, or paths, among the variables
contained within the hypothesized model are incorporated. In addition, the multiple
theoretical perspectives that underlie the prior research are included, as well as the
theoretical assumptions used to construct paths among variables in the model. As each
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relationship, or path, within the hypothesized model is presented, said path will be
highlighted within the pictorial model.
Conceptual Framework
Perna (2006) developed a proposed conceptual model to aid researchers in
studying student college choice. In particular, Perna (2006) intended the proposed
conceptual model be used to examine (a) policies and programs that impact
postsecondary student enrollment and (b) student outcomes, such as enrollment decisions,
among different groups of students (e.g., by family income) to understand inequities in
higher education. Because the intent of this study was to investigate the relationships
between select higher education policies and practices and enrolled undergraduate
students’ aggregate capital, the premises that inspired Perna’s (2006) proposed
conceptual model were ideal to serve as the conceptual framework.
Two core assumptions form the foundation of Perna’s (2006) proposed conceptual
model: (a) examining student college choice from multiple theoretical perspectives,
namely those from the fields of economics and sociology, is preferred over selecting one
theoretical framework alone and (b) a student’s decision to attend an institution of higher
education is influenced not only by his or her beliefs and perceptions, or habitus, but also
influenced by other contextual factors present in the environments in which the student is
bound.
Economic and Sociological Approaches to Student College Choice Research
Researchers (Perna, 2006; St. John et al., 2004) have noted that studies
investigating student college choice have frequently approached the topic using
theoretical perspectives from one of two disciplines: economics and sociology. From an
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economic lens, the student college choice process has been rationalized by human capital
investment theory and demand theory (Perna, 2006). Becker (1962) introduced human
capital investment theory which proposed that individuals invest in their physical and
mental abilities, or human capital, to improve their economic well-being. With respect to
higher education, human capital investment theory presumed that individuals invested in
education because the initial investment costs associated with gaining the education, like
lower initial wages, were outweighed by the investment returns, like higher future wages
(Becker, 1962). In the same vein, students’ postsecondary enrollment-related decisions
were also subject to demand theory. In demand theory, the quantity of a good or service
is related to consumers’ incomes and tastes and the price of the good or service compared
to other goods or services (Marshall, 1958). For both human capital investment theory
and demand theory, students’ financial resources, or what Bourdieu (1986) referred to as
economic capital, played an integral part in students’ decisions to enroll in higher
education institutions.
From a sociological lens, the student college choice process has been explained
by (social) status attainment models and theories of cultural and social capital (Perna,
2006; St. John et al., 2004). With status attainment models, researchers (Alexander &
Eckland, 1975; Blau & Duncan, 1967) investigated the impact of students’ background
characteristics on their postsecondary enrollment and occupational decisions. Findings
made by these researchers indicated that educational attainment served as a means for
individuals to ascend class statuses. However, Bourdieu (1986) hypothesized that the
amount of students’ available resources, specifically measures of cultural and social
capital, are positively associated with their level of educational attainment and
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occupation; in other words, as a student’s amount of cultural and social capital increases
so too does his or her level of educational attainment and, thus, occupational status.
Although the fields of economics and sociology have separately provided sound
theoretical perspectives for studying postsecondary student enrollment, researchers
(Perna, 2006; St. John et al., 2004) have argued that studies can be strengthened by
incorporating theories from both domains. Whereas economic approaches encapsulated
how students considered higher education costs and benefits to make their postsecondary
enrollment-related decisions, they failed to account for observed differences in
enrollment patterns by students’ available resources, namely forms of cultural and social
capital (Perna, 2006). Conversely, sociological approaches provided insight into students’
contextual situations which are impacted by structural constraints and opportunities and
which formed students’ perceptions about postsecondary enrollment, but failed to explain
how students choose whether or not to enroll (Perna, 2006).
Contextual Layers Presumed to Impact Student College Choice
In the development of her proposed conceptual model, Perna (2006) also assumed
that students’ college enrollment-related decisions are bound by their contextual
situations, including structural constraints and opportunities, that differ among various
groups of students (e.g., gender, race/ethnicity, etc.). To conceptualize how environments
may impact and differ among groups of students, Perna (2006) identified four nested
contextual layers: (a) layer 1, the student’s habitus; (b) layer 2, the school and community
context; (c) layer 3, the higher education context; and (d) layer 4, the social, economic,
and policy context. Layer 1, the student’s habitus, included students’ demographic
characteristics, such as gender, race/ethnicity, income, and measures of cultural and
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social capital (Perna, 2006). Layer 2, the school and community context, represented the
social structures (e.g., parents, peers, teachers, guidance counselors, K-12 school systems,
etc.), or organizational habitus, which directly influenced a student’s habitus, or layer 1
(Perna, 2006). With Layer 3, the higher education context, Perna (2006) acknowledged
that institutions of higher education are often the go-to source for students, parents, and
guidance counselors to acquire information about postsecondary education (e.g., costs,
academic program offerings, application requirements, deadlines, etc.), and, ultimately,
college administrators determine which students will be permitted to enroll. Lastly, with
layer 4, the social, economic, and policy context, (Perna, 2006) recognized that changes
in social demographics, economic conditions, and public policy can impact all three
aforementioned layers. The contextual layers developed in Perna’s (2006) proposed
conceptual model can aid future researchers in identifying the direct and indirect impact
of higher education policies and programs on students’ postsecondary enrollments.
Hypothesized Model
Using the assumptions from Perna’s (2006) proposed conceptual model for
studying student college choice, the hypothesized relationships (or paths) between and
among a number of policies and practices at the postsecondary institution level were
diagrammed pictorially to construct the hypothesized model (see Figure 5). The unit of
analysis was four-year, public postsecondary institutions. It was hypothesized that some
social norms at the postsecondary institution level may favor students with greater
resources and, therefore, foster inequity in postsecondary participate rates by family
income.
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Figure 5. Hypothesized relationships among the variables of interest within the
hypothesized model, paths A through J. Four-year, public postsecondary institutions were
the unit of analysis.
To combine economic and sociological theoretical presumptions about students’
resources with respect to postsecondary enrollment, a multidimensional construct labeled
“aggregate capital” was proposed and presumed to be comprised of the three forms of
capital (or power) presented by Bourdieu (1986): (a) economic capital, which refers to
students’ financial resources; (b) cultural capital, or students’ knowledge or skills; and (c)
social capital, defined as students’ networks of individuals upon which they can rely for
assistance. Economic capital, played a primary role in economic theories, namely human
capital investment theory and demand theory; whereas cultural and social capital were
developed from the field of sociology. What follows is a review of the paths between the
variables within the hypothesized model and the theoretical frameworks and/or
observations from prior research that were referenced to construct them.
Tuition Costs
Higher education studies that investigate the effect of tuition costs on enrollment
have been referred to as student demand studies (Leslie & Brinkman, 1987). Student
demand studies are grounded in demand theory. Leslie and Brinkman (1987) noted that,
regarding higher education, demand theory suggested that: (a) a negative relationship
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exists between tuition amounts and enrollment rates, more specifically that when prices
increase at a postsecondary institution enrollment decreases; (b) a positive relationship
exists between student financial aid (which reduces the cost of tuition) and enrollment
rates, meaning that increases in student financial aid are associated with increases in
enrollment; and (c) a positive relationship exists between enrollment rates at one or more
postsecondary institutions and the amount of tuition costs at competing institutions; in
other words, when one school, school A, increases its tuition costs, enrollment at a
competing institution, school B, increases. Observations from higher education research
(Hemelt & Marcotte, 2011; Jackson & Weathersby, 1975; Leslie & Brinkman, 1987; St.
John, 1990) have supported these assumptions of demand theory.
Jackson and Weathersby (1975) examined seven student demand studies
published between 1967 and 1973. Because the seven studies utilized different designs,
data sets, and statistical techniques, the researchers standardized the quantitative results
obtained from each analysis into a study specific student price response coefficient
(SPRC) which measured the percentage change in postsecondary education participation
rates for a given population based upon a given change in tuition costs. Depending upon
the study, Jackson and Weathersby (1975) either (a) translated the SPRC from an
estimated price elasticity, (b) calculated the SPRC from regression coefficients for price
effects, or (c) derived the SPRC anew using the obtained estimates reported in the study.
Largely, the SPRC was derived from estimated price elasticities. With respect to
postsecondary education, price elasticity of demand is a measure of the responsiveness of
the quantity of education demand in response to a change in the total cost of education or
the income of the consumer (Jackson & Weathersby, 1975).
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From their calculations, Jackson and Weathersby (1975) surmised that among 1824-year-olds a $100 increase in tuition was associated with a decrease in postsecondary
education participation rates ranging between .05 to 1.46 percentage points. For
reference, $100 in 1974 had the same buying power as roughly $530 in 2018 (U.S.
Department of Labor, Bureau of Labor Statistics, 2018a). In addition, SPRCs were found
to differ among populations of students by family income. Jackson and Weathersby
(1975) concluded that (a) low-income students were more responsive to changes in
tuition costs than students from middle- or high-income households and (b) regardless of
income, increases in postsecondary education-related prices decreased the proportion of
students who choose to enroll.
In a follow-up study to Jackson and Weathersby (1975), Leslie and Brinkman
(1987) analyzed 25 empirical studies published between 1967 and 1982, six of which had
been included in Jackson and Weathersby’s (1975) research. Like Jackson and
Weathersby (1975), Leslie and Brinkman (1987) included studies that utilized different
designs, data sources, and statistical techniques but that all contained the necessary
statistical estimates to calculate a SPRC. To calculate the SPRC, Leslie and Brinkman
(1987) employed a three-step process to standardize the data from the 25 studies: (a)
results were transformed into a common measure of student response to price change (a
$100 price increase), (b) price values were corrected to reflect uniform levels (constant
dollars from the 1982-83 academic year), and (c) data were converted from various agegroup populations to a common age base (18-24-year-olds). Based upon the results of
their analyses, Leslie and Brinkman (1987) obtained SPRCs between ─.20 and ─2.40,
with a mean SPRC of ─.70 and mode of ─.60; meaning, in 1982-83 dollars, that a $100
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increase in tuition costs was associated with a decline in enrollment rates among 18-24year-olds rates ranging between .20 to 2.40 percentage points. These findings were
similar to those of Jackson and Weathersby (1975). For reference, $100 in 1983 had the
same buying power as approximately $250 in 2018 (U.S. Department of Labor, Bureau of
Labor Statistics, 2018a).
Even though the SPRC established an overall measure of the effect of tuition
costs on postsecondary student enrollment, Leslie and Brinkman (1987) provided three
additional insights about the relationship between tuition and student enrollment. First,
tuition increases had a greater effect on enrollment rates than increases to other
postsecondary-related costs, such as room and board (Leslie & Brinkman, 1987). Second,
the price responsiveness of students was often inversely related to family income with
students from the lowest income quartile being the most sensitive to price changes (Leslie
& Brinkman, 1987). Last, price sensitivity was also noted to be higher among students
from community colleges when compared to students from highly selective private
institutions (Leslie & Brinkman, 1987), this last finding paralleled the second in that
students at community colleges were assumed to have lower family incomes than
students at select private institutions.
Hemelt and Marcotte (2011) conducted a study to examine the impact of tuition
increases on enrollments at four-year, public colleges and universities in the U.S. The
researchers analyzed panel data for 577 four-year, public institutions constructed from
information reported for academic years 1991-92 through 2006-07 from the National
Center for Education Statistic’s (NCES) Integrated Postsecondary Education Data
System (IPEDS), NCES’s Digest of Education Statistics, Bureau of Labor Statistics, U.S.

27

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
Bureau of Economic Analysis, and the U.S. Census Bureau. Hemelt and Marcotte (2011)
performed linear regressions using log-log models to evaluate the elasticity of student
enrollment with respect to tuition changes. The researchers noted tuition costs to be
negatively related to (a) total unduplicated undergraduate student headcount and (b) total
undergraduate credit hours. In other words, as tuition increases, both undergraduate
enrollment and total credit hours decrease. Based upon mean values, Hemelt and
Marcotte (2011) concluded that a $100 increase in tuition costs (M = $4,200) is related to
a .23% decline in total enrollment (M = 10,700), or approximately 25 students.
St. John (1990) demonstrated that the impact of tuition on postsecondary
enrollments differed by student family income. Using data from the NCES’s High School
and Beyond (HS&B) Study of 1980, St. John (1990) divided 4,338 participants into the
following annual family income levels in 1982-83: low-income (less than $15,000),
lower-middle-income ($15,000 to $24,999), upper-middle-income ($25,000 to $39,999),
and upper-income ($40,000 and above). It is important to note that the purchasing power
of $15,000, $25,000, and $40,000 in 1983 were roughly equivalent, respectively, to
$38,000, $63,000, and $100,000 in 2018 (U.S. Department of Labor, Bureau of Labor
Statistics, 2018a). Results of binary logistic regressions revealed tuition amounts to be
significantly and negatively related to enrollment for all four income groups, effecting
participants from upper-income families to a lesser magnitude: low-income (Δp = ─.03, p
< .01), lower-middle-income (Δp = ─.04, p < .01), upper-middle-income (Δp = ─.03, p <
.01), and upper-income (Δp = ─.01, p < .01) (St. John, 1990). According to St. John’s
(1990) analyses, a $1,000 increase in tuition costs decreased the probability that a student
in the low-income group would enroll by approximately three percentage points; and,
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conversely, a $1,000 increase in tuition costs decreased the probability that a student in
the upper-income group would enroll by approximately one percentage point. For
reference, $1,000 in 1983 had the same buying power as approximately $2,500 in 2018
(U.S. Department of Labor, Bureau of Labor Statistics, 2018a).
Both findings from prior research (Hemelt & Marcotte, 2011; Jackson &
Weathersby, 1975; Leslie & Brinkman, 1987; St. John, 1990) and demand theory
suggested that college enrollments decrease when tuition costs increase. In addition,
researchers (Jackson & Weathersby, 1975; Leslie & Brinkman, 1987; St. John, 1990)
have asserted that increases in tuition costs have a larger, negative impact on the
postsecondary enrollments of students from low-income households when compared to
those from more affluent families. As such, it was hypothesized that, among four-year,
public postsecondary institutions, a positive association would exist between tuition costs
and the average amount of enrolled undergraduate students’ aggregate capital.
Specifically, institutions with higher tuition costs would enroll more students who have
greater amounts of economic capital, or family income, and thus greater amounts of
aggregate capital than schools with lower tuition costs (see Figure 6, path G).
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Figure 6. Hypothesized relationship between tuition costs and enrolled undergraduate
students' aggregate capital, path G. Four-year, public postsecondary institutions were the
unit of analysis.
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Student Financial Aid
To increase access to postseconary education in the U.S., public policy (e.g.,
Higher Education Act of 1965, Education Amendments of 1972, and the Middle Income
Student Assistance Act of 1978) has been to offer monies to students in the form of
student financial aid to help pay for higher education costs. Based upon demand theory,
the assumption has been that student financial aid is positively related to postsecondary
student enrollment (Leslie & Brinkman, 1987); in other words, enrollment increases as
student financial aid increases. Sources of student financial aid include the federal
government, state governments, postsecondary institutions, and private donors (e.g.,
churches, high schools, lending institutions, etc.). In addition, student financial aid is
available to students in the form of (a) gift aid (e.g., grants and scholarships/fellowships)
which students do not need to repay; (b) employment, such as the federal government’s
work-study program; and (c) loans or monies which must be repaid by the borrower.
Types of student financial aid awards (i.e., gift aid, employment, and loans) have
been noted to impact postsecondary student enrollment by family income differently. In
his analyses of data from the HS&B Study of 1980, St. John (1990) examined the
relationship between postsecondary student enrollment and the amounts of gift aid, workstudy (i.e., employment), and loans offered to four groups of students by annual family
income in 1982-83: (a) low-income (less than $15,000), (b) lower-middle-income
($15,000 to $24,999), (c) upper-middle-income ($25,000 to $39,999), and (d) upperincome ($40,000 and above). As a reminder, the buying power of $15,000, $25,000, and
$40,000 in 1983 were roughly equal to $38,000, $63,000, and $100,000 in 2018,
respectively (U.S. Department of Labor, Bureau of Labor Statistics, 2018a). Among
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students from the low-income group, St. John (1990) learned that only the amount of gift
aid (e.g., grants and scholarships) was significantly and positively related to enrollment
(Δp = .09, p < .01). However, for students in the lower- and upper-middle-income groups,
both the amount of gift aid and the amount of loans offered to participants were
significantly and positively related to enrollment. According to St. John (1990), neither
the amount of gift aid nor the amount of loans offered to participants were significantly
related to enrollment for students in the upper-income group. The amount of work-study,
or employment, offered to participants was not related to enrollment for the bottom two
income groups (low-income and lower-middle-income) and too few participants existed
with work-study offers in the top two income groups (upper-middle-income and upperincome) to be included in St. John’s (1990) analyses. Consistent with demand theory,
findings from St. John’s (1990) study indicated that student financial aid, most notably
gift aid awards, are positively related to students’ postsecondary enrollments, particularly
for students from less affluent households.
Perna and Titus (2004) examined the effects of (a) student-level variables, namely
students’ socioeconomic status (SES) (or economic capital) and prior academic
achievement (or cultural capital) and (b) state-level variables, specifically state needbased gift aid programs (i.e., gift aid awarded to students from low-income families), on
students’ postsecondary enrollment destinations. The researchers’ findings were similar
to those of St. John’s (1990). Using student-level data from the National Educational
Longitudinal Study of 1988 (NELS:88) and state-level data from the NCES (i.e., IPEDS,
Digest of Education Statistics, and State Comparisons of Education Statistics: 1969-70 to
1996-97), the National Association of State Scholarships and Grant Programs
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(NASSGAP), and the Current Population Survey, Perna and Titus (2004) performed
hierarchical linear modeling (HLM) to determine the impact of the student-level (level 1)
and state-level (level 2) variables on the following student postsecondary enrollment
destinations for the fall of 1992: (a) did not enroll; (b) an in-state, two-year, public
institution; (c) an in-state, four-year, public institution; (d) an in-state, four-year, private
not-for-profit institution; or (e) an out-of-state institution. Four student-level models were
estimated with no enrollment as the reference category (Perna & Titus, 2004).
Results of the multilevel multinomial analyses indicated that several student-level
(level 1) variables were significantly and positively related to enrollment at each of the
four types of postsecondary institutions with varying degrees of magnitude. For example,
SES (or economic capital) was positively associated with enrollment at in-state, two-year,
public institutions (OR = 1.47); in-state, four-year, public institutions (OR = 1.99); instate, four-year, private institutions (OR = 2.05); and out-of-state institutions (OR = 5.53)
(Perna & Titus, 2004). The increase in magnitude of the odds ratios observed across types
of postsecondary institutions with respect to students’ SES may be related to the costs
associated with each type of institution because tuition and fees are generally higher for
(a) state residents at four-year institutions than at two-year institutions and (b) students
who attend postsecondary institutions that are located outside of their state of residence
(i.e., out-of-state institutions).
Similar to SES, Perna and Titus (2004) documented an increase in the magnitude
of the odds ratios across types of postsecondary institutions, from two-year to four-year,
with respect to measures of students’ prior academic achievement (or cultural capital).
For example, taking at least one advanced math course in high school was significantly
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and positively associated with enrollment at in-state, two-year, public institutions (OR =
2.43); in-state, four-year, public institutions (OR = 12.57); in-state, four-year, private
institutions (OR = 10.78); and out-of-state institutions (OR = 8.55) (Perna & Titus, 2004).
In addition, students’ test scores (i.e., their standardized composite scores on reading and
math tests administered as part of the NELS:88 follow-up survey in 1992) were
significantly and positively associated with enrollment at in-state, two-year, public
institutions (OR = 1.19); in-state, four-year, public institutions (OR = 2.10); in-state, fouryear, private institutions (OR = 2.20); and out-of-state institutions (OR = 2.45) (Perna &
Titus, 2004). The fact that both measures of students’ SES (or economic capital) and
prior academic achievement (or cultural capital) were positively associated with
postsecondary student enrollment supported (a) Perna and Titus’s (2004) assertion that
measures of students’ prior academic achievement and family income are positively
correlated and (b) the establishment of the multidimensional construct of aggregate
capital used in this study.
Among state-level (level 2) variables, Perna and Titus (2004) noted that the
amount of state need-based gift aid per the population of 18-24-year-olds in the state was
positively related to enrollments at all three types of in-state institutions, but only
significantly and positively related to enrollment at four-year, public institutions (OR =
1.16) and at four-year, private institutions (OR = 1.62). Measures of state need-based gift
aid programs were not significantly related to enrollment at out-of-state institutions
(Perna & Titus, 2004). In addition, the ratio of the average cost of tuition at four-year,
private institutions in the state to the average cost of tuition at two-year, public
institutions in the state was significantly and positively related to enrollment at four-year,
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public institutions in the state (Perna & Titus, 2004); meaning as the gap in average costs
of tuition increased between two-year public and four-year private institutions,
enrollment at four-year, public institutions increased. This last finding supports the
assumption of demand theory, that when tuition costs at one school, school A, increase,
the enrollments at a competing school, school B, increase.
Like St. John (1990) and Perna and Titus (2004), Hemelt and Marcotte (2011)
noticed a positive relationship between student financial aid and postsecondary student
enrollment among their sample of four-year, public postsecondary institutions.
Specifically, two separate measures of gift aid, the total amount of Federal Pell Grant
dollars awarded and the total amount of scholarship/fellowship dollars awarded, were
both documented to be significantly and positively related to (a) total unduplicated
undergraduate student headcount; (b) total undergraduate credit hours; and (c) total
number of full-time, first-time undergraduates (i.e., entering students who were new to
college).
It is important to note that Hemelt and Marcotte (2011) examined two separate
measures of gift aid: (a) Federal Pell Grants and (b) scholarships/fellowships. Federal
Pell Grants are funded by the federal government and are need-based gift aid awards,
meaning they are awarded to students who have demonstrated financial need (e.g., lowincome students). Federal Pell Grants are also similar in nature to the state need-based
gift aid programs analyzed by Perna and Titus (2004). Conversely, scholarships and
fellowships are typically awarded to students based upon their prior academic
achievement, or merit, and may or may not consider students’ financial need. In this
study, gift aid monies that are awarded to students without considering students’ financial

34

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
need herein are referred to as non-need-based gift aid awards. The distinction is relevant
as need-based gift aid awards serve to assist students with less economic capital (i.e.,
family income) and non-need-based gift aid often are awarded to students with greater
amounts of cultural capital (i.e., prior academic achievement).
Federal gift aid programs, like the Federal Pell Grant, have been awarded
consistently based upon financial need; however, beginning in the early 1990s more than
a dozen states began to implement non-need-based gift aid programs (Dynarski & ScottClayton, 2013). The shift in awarding philosophy, from need-based to non-need-based
gift aid, may be related to state-level educational reforms which began in the 1990s and
raised high school graduation requirements, increased math standards, and established
high school exit examinations (St. John, Williams, & Moronski, 2010). During the 201415 academic year, state officials expended approximately $10.5 billion in gift aid awards
to undergraduate students, of which approximately $2.5 billion (24%) were awarded from
non-need-based programs (NASSGAP, 2016).
In addition, prior research (Doyle, Delaney, & Naughton, 2009) has suggested
that institutional gift aid policies at public postsecondary institutions mirror those at the
state level. In other words, when officials at the state level offer non-need-based gift aid
programs, administrators at public postsecondary institutions within the state often follow
suit and award non-need-based gift aid awards as well. Postsecondary education
administrators allocate institutional monies to gift aid programs to help assist students in
paying for higher education-related costs at their respective institutions, a practice
referred to as tuition discounting (i.e., decreasing or discounting the cost of tuition for
select students). According to Dynarski and Scott-Clayton (2013), levels of expenditures
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of institutional gift aid awards among postsecondary institutions, in 2010 constant
dollars, have increased from $8.1 billion in 1990-91 to $29.7 billion in 2010-11, a
percentage change of 267%.
Among private postsecondary institutions, Griffith (2011) suggested that nonneed-based gift aid programs have a negative impact on the socioeconomic and racial
composition of enrolled undergraduate students. Specifically, over time, Griffith (2011)
discovered decreases in enrollments of both Federal Pell Grant recipients and Black
students at four-year, private institutions after the implementation of institutional nonneed-based gift aid programs. In addition, from her analyses, Griffith (2011) noticed that
practitioners at four-year, private postsecondary institutions tended to implement
institutional non-need-based gift aid programs to compete against peer institutions for
students with higher levels of prior academic achievement. If more administrators within
state governments and public postsecondary institutions are awarding non-need-based
gift aid awards and the negative relationship identified by Griffith (2011) between nonneed-based gift aid and enrolled undergraduate students’ socioeconomic and racial
compositions holds, then perhaps such policies and practices are favoring students with
greater amounts of aggregate capital and, possibly inadvertently, impeding the
enrollments of students with lesser amounts of aggregate capital.
Hillman (2010) utilized data from the 2003-04 National Postsecondary Student
Aid Study to examine tuition discounting practices at four-year, public institutions.
Results of the binary logistic regression indicated that measures of SES, college choice,
and college experience are significant predictors of receiving a tuition discount (Hillman,
2010). For example, students from low-income (OR = 1.90) and lower-middle income
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(OR = 1.27) families were more likely to receive a tuition discount than students from
middle-income families, whereas students from high-income families (OR = .57) were
less likely to receive a tuition discount than students from middle-income families
(Hillman, 2010). In addition, Hillman (2010) documented that college sophomores (OR =
.78), juniors (OR = .81), and seniors (OR = .82) were less likely to receive a tuition
discount than college freshmen; as were (a) students with college grade point averages
below 2.0 (OR = .32), between 2.0 and 2.5 (OR = .38), between 2.5 and 3.0 (OR = .43),
and between 3.0 and 3.5 (OR = .60) compared to students with college grade point
averages between 3.5 and 4.0 and (b) part-time students (OR = .35) compared to full-time
students. Lastly, out-of-state students (OR = 1.72) were more likely to receive a tuition
discount that state residents (Hillman, 2010).
Although Hillman (2010) did not differentiate between need-based and non-needbased gift aid, the fact that (a) low-income students and (b) students with higher college
grade point averages were more likely to receive a tuition discount suggests that officials
at four-year, public institutions were awarding institutional monies from both need-based
and non-need-based gift aid programs. Descriptive statistics from Hillman’s (2010)
analyses supported this assumption as students from wealthy households, who would be
less likely to receive need-based gift aid, received some form of institutional gift aid.
Whereas 23.0% of all students from low-income families (i.e., those with adjusted gross
incomes less than $30,000) received an average tuition discount of approximately 14.7%
(in other words, for every $100 of tuition charged students received on average $14.70 in
institutional gift aid awards), 19.9% of students from upper-middle income families (i.e.,
those with adjusted gross incomes between $70, 000 and $100,000) and 15.0% of
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students from high-income families (i.e., those with adjusted gross incomes above
$100,000) received tuition discounts of 15.1% and 14.2%, respectively (Hillman, 2010).
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Figure 7. Hypothesized relationships between student financial aid and enrolled
undergraduate students' aggregate capital, paths I and J. Four-year, public postsecondary
institutions were the unit of analysis.
Based upon demand theory and observations made by several researchers (Doyle
et al., 2009; Dynarski & Scott-Clayton, 2013; Hemelt & Marcotte, 2011; Hillman, 2010;
Perna & Titus, 2004; St. John, 1990), the following relationships were hypothesized to
exist among four-year, public postsecondary institutions. First, a positive relationship was
assumed to exist between the percentage of enrolled undergraduate students receiving gift
aid awards that are solely non-need-based and the average amount of enrolled
undergraduate students’ cultural capital (i.e., academic achievement) and, thus, students’
aggregate capital (see Figure 7, path I); meaning as the percentage of enrolled
undergraduate students who received non-need-based gift aid awards but no need-based
gift aid increases, so too does the average amount of students’ prior academic
achievement (or cultural capital). Second, a negative relationship was assumed to exist
between the percentage of enrolled undergraduate students who received need-based gift
aid and the average amount of enrolled undergraduate students’ economic capital (i.e.
family income) and, thus, students’ aggregate capital (see Figure 7, path J); more
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specifically, as the percentage of enrolled undergraduate students who received needbased gift aid increased, the average amount of students’ family income (or economic
capital) would decrease.
Selectivity
Though economic theories, such as human capital investment theory and demand
theory, offered explanations as to how students decided whether or not to attend a
postsecondary institution, theoretical frameworks from the field of sociology have
described how contextual factors may impact students’ perceptions and decision-making
processes with respect to higher education enrollment, specifically theories of cultural
and social capital (Perna, 2006; St. John et al., 2004). Bourdieu (1986) defined cultural
capital as a measure of one’s skills and knowledge and social capital as the networks and
acquaintances upon which one may rely for assistance or for available resources.
According to Bourdieu (1986), such forms of capital are often directly and indirectly
acknowledged by members within a society as a measure of one’s social class.
Furthermore, from a critical theory perspective, social structures that recognize measures
of an individual’s economic, cultural, or social capital are often created and perpetuated
within society to maintain class statuses (Freire, 2000).
One policy or practice among postsecondary institutions that may be perceived as
a structural constraint or opportunity to the student college choice phenomenon is
institutional selectivity. Selectivity refers to measures of the criteria used by college
administrators to admit students into their institutions, as well as academic characteristics
of the most recently admitted incoming class (e.g., ACT/SAT scores). Selectivity
measures have also served as a proxy for institutional prestige and quality. Researchers
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(Davies & Guppy, 1997; Giani, 2015; Klugman, 2012) have determined measures of
institutional selectivity to be positively associated with measures of students’ economic,
cultural, and social capital.
For example, Davies and Guppy (1997) documented both measures of students’
SES (or economic capital) and prior academic achievement (or cultural captial) to be
positively associated with enrollment at selective four-year postsecondary institutions.
The researchers used a subsample of 1,537 students from the 1979 National Longitudinal
Surveys of Youth (NLSY79) data file who had enrolled in a four-year, public or private,
postsecondary institution between 1979 and 1992. Ordinary least square regressions were
performed to examine the relationship between the independent variables, students’ SES
and prior academic achievement, and the dependent variable, institutional selectivity. It is
important to note that dependent variable selected by Davies and Guppy (1997) was a
dichotomous variable that combined field of study and institutional selectivity, meaning
the researchers were interested in knowing which students were enrolling in the most
profitable fields and the most selective institutions. Davies and Guppy (1997) controlled
for students’ age, gender, race/ethnicity, number of siblings, and whether students lived
in a two-parent household or not during the base-year of the NLSY79. In addition, the
researches created a cultural resources composite score based upon whether students’
families subscribed to magazines, subscribed to newspapers, and owned a library card.
Davies and Guppy (1997) tested three models. In the first model, the researchers
noted a significant and positive relationship between students’ SES and institutional
selectivity; in other words, as students’ SES increased so too did the selectivity of the
four-year postsecondary institution at which they enrolled. In the second model, Davies
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and Guppy (1997) added the following measures of students’ prior academic
achievement to the first model: (a) students’ scores on the Armed Forces Qualifications
TEST (AFQT) which measured students’ skill and knowledge in reasoning and language
and (b) whether students attended a high school that offered a college preparatory track.
The researchers discovered students’ SES and the two measures of students’ prior
academic achievement to be significantly and positively related to institutional
selectivity. In the third model, Davies and Guppy (1997) added an interaction term (SES
× AFQT) to the second model. Although students’ SES was no longer significant, the
relationships between the two measures of students’ academic achievement and the
interaction term were noted to be significantly and positively related to institutional
selectivity, meaning as the combination of students’ prior academic achievement (i.e.,
AFQT score) and SES increased so did the selectivity of the four-year institutions in
which they enrolled (Davies & Guppy, 1997). The results of the third model were
particularly relevant as the interaction term (SES × AFQT) could be considered a
measure of students’ aggregate capital (i.e., the combination of measures of students’
economic and cultural capital).
In a subsequent study, Klugman (2012) examined the impact of various
combinations of students’ SES (or economic capital) and high school resources (or
cultural and social capital) on students’ decisions to attend different types of four-year,
public or private, postsecondary institutions by institutional selectivity or to forego
postsecondary education participation all together. Klugman’s (2012) sample consisted of
9,880 students from the Educational Longitudinal Study of 2002 (ELS:02) who (a)
participated in the 2006 follow-up survey, (b) attended the same high school in their
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sophomore and senior years, (c) graduated from high school on or after 2004, (d)
provided high school transcript data in the 2004 wave, and (e) who provided information
about their postsecondary enrollment history in 2006. Multinomial logistic regression
was performed to determine participants’ likelihood of enrolling in (a) a more selective
four-year institution, (b) a selective four-year institution, (c) a two-year institution, or (d)
no institution versus a non-selective four-year institution. The researchers reported
findings that were similar to those of Davies and Guppy (1997).
Like Davies and Guppy (1997), Klugman (2012) tested several models. In the
first model, Klugman (2012) analyzed the effect of students’ SES on students’
postsecondary enrollment destinations. In the second round of modeling, the researcher
added measures of students’ high school programmatic, pedagogical, and social resources
separately to the first model and then all at once, resulting in four additional models. In
the third and final round of modeling, Klugman (2012) included measures of students’
marks of distinction, such as students’ SAT scores, the number of advanced placement
(AP) subjects in which the students enrolled, and the number of extracurricular activities
in which students participated during their senior year. Klugman (2012) controlled for
high school typologies with dummy codes for schools’ sector (public, Catholic, and other
private) and locale (urban, suburban, and rural), as well as students’ gender and race. The
admissions competitive index for Barron’s Profile of American Colleges was used to
categorize the selectivity of the four-year institutions as either more selective, selective,
and non-selective (Klugman, 2012).
Results from Klugman’s (2012) analyses indicated that measures of students’
economic, cultural, and social capital were all significantly and positively related to
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enrollments at four-year postsecondary institutions by institutional selectivity. For
example, like Davies and Guppy (1997), Klugman (2012) determined SES (or economic
capital) to be significantly and positively related to institutional selectivity. In addition,
measures of students’ high school programmatic, pedagogical, and social resources (or
social capital) were significantly related to institutional selectivity. Specifically, Klugman
(2012) documented positive relationships between selectivity and (a) the number of AP
courses that high schools offered; (b) the proportions of high school teachers with
graduate degrees; and (c) the average SES levels of other high school students. Lastly,
students’ marks of distinction (or cultural capital) were also noted to be significantly and
positively related to institutional selectivity, namely (a) the number of AP subjects the
students enrolled in, (b) students’ grade point average, and (c) students’ SAT scores
(Klugman, 2012).
In a third study, Giani (2015) studied the relationships between students’ SES (or
economic capital), students’ prior academic achievement (or cultural capital), and
institutional selectivity with respect to students’ enrollment-related decisions at four-year,
public or private, postsecondary institutions. Using secondary data from the ELS:02,
Giani (2015) employed sequential logit modeling and focused on the differences between
students by SES quartiles across seven postsecondary education stages, or transitions: (a)
application, (b) acceptance, (c) enrollment, (d) persistence, (e) bachelor’s degree
attainment, (f) graduate school enrollment, and (g) graduate degree attainment. Giani’s
(2015) sample from the base-year of the ELS:02 consisted of 11,749 students who also
participated in the first follow-up study in 2004, had graduated from high school by the
summer of 2004, and had high school transcript data collected during the 2004 wave.
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Controlling for measures of students’ background characteristics and prior
academic resources as well as select variables at the postsecondary institution level (i.e.,
control, urbanicity, and region), Giani (2015) observed a similar pattern among students
by SES quartiles at each of the first three stages (i.e., application, acceptance,
enrollment). SES was positively associated with advancing to a subsequent stage.
Overall, this pattern held when rerunning the analyses after separately dividing the
sample first by students’ prior academic achievement, or ability quartiles, and second by
institutional selectivity categories derived from Barron’s admissions competitive indexes:
selective, moderately selective, and non-selective. Giani (2015) noted that SES largely
played a factor in students transitioning from the application, to admission, to enrollment
stage; yet, the impact of SES was diminished by students’ prior academic achievement.
Giani (2015) surmised that students’ prior academic achievement was perhaps mediating
the effect of SES at each stage. However, similar to Klugman (2012), Giani (2015) may
have been observing a positive association between institutional selectivity and the
cumulative effect of SES and prior academic achievement.
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Figure 8. Hypothesized relationship between selectivity and enrolled undergraduate
students' aggregate capital, path H. Four-year, public postsecondary institutions were the
unit of analysis.
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Because researchers (Davies & Guppy, 1997; Giani, 2015; Klugman, 2012) have
documented direct relationships between measures of students’ economic, cultural, and
social capital and the level of institutional selectivity of the four-year postsecondary
institutions in which they enroll, it was hypothesized that institutional selectivity would
be positively associated with enrolled undergraduate students’ aggregate capital (see
Figure 8, path H). Specifically, among four-year, public postsecondary institutions, it was
hypothesized that as selectivity increases the average amount of enrolled undergraduate
students’ aggregate capital also increases.
In addition, Davies and Guppy (1997) observed institutional selectivity and
tuition to be positively correlated (r = .56); in other words, more selective institutions
tend to have higher tuition costs and less selective institutions tend to have lower tuition
costs. As such, it was hypothesized that institutional selectivity and tuition would covary
(see Figure 9, path A). Note, the curved line with two arrowheads represents the
covariance between the two variables which differs from the aforementioned direct
relationships, or paths, between two variables that have been previously hypothesized and
are diagrammed as a straight line with a single-headed arrow.
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Figure 9. Hypothesized relationship between selectivity and tuition costs, path A. Fouryear, public postsecondary institutions were the unit of analysis.
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As noted earlier, Griffith (2011) ascertained that administrators at four-year,
private postsecondary institutions awarded non-need-based gift aid awards (i.e., monies
typically awarded to students based upon their prior academic achievement and without
considering students’ financial need) to compete for high-achieving students. By
increasing the number of academically-talented students enrolled in their institutions,
college personnel could be attempting to increase the institution’s level of selectivity and,
thus, level of prestige. As Griffith (2011) observed, this practice negatively impacted the
enrollments of low-income students and underrepresented minorities.
Though Griffith’s (2011) research was limited to four-year, private postsecondary
institutions, Melguizo and Chung (2012) documented that practictioners at more selective
public instutions were awarding larger amounts of gift aid to academically-talended
students than those at less selective public institutions. Melguizo and Chung (2012)
analyzed data collected on Gates Millennium Scholars (GMS) program recipients and
non-recipients. The GMS program was a national scholarship program established by the
Bill & Melinda Gates Foundation in 1999 to increase postsecondary access for highachieving minority students. GMS program recipients were awarded gift aid to replace
monies initially awarded to them from self-help programs (i.e., employment and loans).
The National Opinion Research Center (NORC) at the University of Chicago tracked
cohorts of GMS program recipients and comparison samples of nonrecipients each award
year, starting with the 2000-01 academic year, and conducted follow-up surveys with
each cohort.
For their analyses, Melguizo and Chung (2012) analyzed NORC data from GMS
program recipients and comparison samples of nonrecipients from the 2000-01 academic
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year (cohort 1) and the 2002-03 academic year (cohort 3) to determine if the typology of
students’ total student financial aid packages differed by institutional selectivity among
public and private postsecondary institutions. Descriptive statistics of the proportion of
gift aid monies received by participants were obtained by the researchers to identify the
25th percentile (Q1), mean, and 75th percentile (Q3) scores for: (a) cohort 1 (Q1 = .37, M
= .64, Q3 = .86) and (b) cohort 3 (Q1 = .30, M = .58, Q3 = .85). Like Klugman (2012)
and Giani (2015), Melguizo and Chung (2012) used Barron’s admissions competitive
index to categorize an institution’s selectivity as either most selective, highly selective,
very selective, or non-selective.
Using conventional statistical techniques, Melguizo and Chung (2012) noted
significant differences in the percentages of students receiving large amounts of gift aid
awards by institutional control and selectivity. Among public postsecondary institutions,
the results of chi-square tests of independence revealed significant differences when
comparing the frequency of students with large gift aid awards at most selective
institutions (40%), highly selective institutions (35%), very selective institutions (31%),
and non-selective institutions (29%). Because the federal gift aid awards, like the Federal
Pell Grant, are portable (i.e., students are eligible for the same award amounts regardless
of which institution they attend), variations in gift aid awards were most likely a result of
other gift aid programs from other sources, such as state, institutional, or private donors.
Although Melguizo and Chung (2012) did not specify whether students enrolled in twoyear or four-year, public postsecondary institutions, Barron’s admissions competitive
indexes are typically assigned to only those institutions that award bachelor’s degrees
(i.e., four-year institutions).
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If administrators at selective four-year, public postsecondary institutions are
offering more gift aid awards to high-achieving students than administrators from less
selective four-year, public institutions are offering to high-achieving students, then it is
reasonable to assume that these practitioners are also strategically awarding monies to
select students to increase the likelihood of their enrolling. This conclusion parallels
Griffith’s (2011) findings among observed practices at four-year, private institutions and
corroborates the documented shift from need-based to non-need-based gift aid
expenditures to students at both the state and postsecondary institution level. As such, it
was hypothesized that, among four-year, public postsecondary institutions, there would
be a positive relationship between institutional selectivity and the percentage of gift aid
recipients who received only non-need-based awards (see Figure 10, path C). In addition,
because more selective institutions typically have higher tuition costs and because less
selective institutions tend to award smaller amounts of gift aid to high-achieving students,
a negative relationship was hypothesized to exist between institutional selectivity and the
percentage of gift aid recipients who received need-based awards (see Figure 10, path E).
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Figure 10. Hypothesized relationships between selectivity and student financial aid, paths
C and E. Four-year, public postsecondary institutions were the unit of analysis.
Based upon the rationale behind paths A, C, and E, two additional paths were
added to the hypothesized model (see Figure 11, paths B and D). First, a positive
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relationship was hypothesized to exist between tuition costs and the percentage of
enrolled undergraduate students who received gift aid from only non-need-based awards
(see Figure 11, path D). If more selective four-year, public institutions are hypothesized
to be awarding more non-need-based gift aid awards to enrolled undergraduate students
(see Figure 10, path C), then it would be reasonable to assume that because tuition and
selectivity covary a positive relationship would also exists between tuition costs and the
percentage of enrolled undergraduate students who received non-need-based gift aid (see
Figure 11, path D).
Second, it was hypothesized that among four-year, public postsecondary
institutions a negative relationship would exist between tuition costs and the percentage
of enrolled undergraduate students who received need-based gift aid (see Figure 11, path
B); more specifically, as tuition increases the percentage of enrolled undergraduate
students receiving need-based gift aid would decrease. This hypothesized relationship
was supported by findings from (a) student demand researchers (Jackson & Weathersby,
1975; Leslie & Brinkman, 1987; St. John, 1990) who noted that the negative relationship
between tuition costs and enrollment was greater among low-income students (i.e.,
students who would be eligible for need-based gift aid) than among other students from
wealthier families; and (b) researchers who asserted that low-income students were less
likely to apply (Giani, 2015) and enroll (Davies & Guppy, 1997; Giani, 2015; Klugman,
2012) in more selective, and thus more costly, institutions than students from families
with higher incomes.
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Figure 11. Hypothesized relationships between tuition costs and student financial aid,
paths B and D. Four-year, public postsecondary institutions were the unit of analysis.
Proximity
Like selectivity, another policy or practice among postsecondary institutions that
may be a hindrance or benefit to students during the student college choice process is the
location of higher education institutions or, more specifically, institutional proximity (i.e.,
the geographic distance between students’ homes and the institution). Perna (2006)
argued that proximity could impact students’ enrollment-related decision-making
processes because students who live closer to postsecondary institutions may have a
greater awareness of higher education, in general, and more sources of social capital with
respect to postsecondary education. In addition, peers, family, and community members
would also have a greater awareness of higher education policies and programs due the
close proximity of institutions. Turley (2009) referred to the latter as the predisposition
mechanism. Conversely, Turley (2009) argued that institutional proximity can also
impact student enrollments via the convenience mechanism in that by living closer to a
postsecondary institution, students’ enrollment-related decisions are less stressing
logistically, financially, and emotionally.
Turley (2009) used national data from the NELS:88 and IPEDS to examine the
impact of institutional proximity on student enrollment and to explore whether the
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predisposition or convenience mechanisms were at play. HLM was performed to examine
the effects of student-level variables (level 1) and zip code-level variables (level 2) on
students’ enrollment-related decisions. Turley (2009) restricted the sample to 17,013
students who participated in the 1992 follow-up survey, were seniors, and had provided
information about the postsecondary institutions to which they had applied. In addition,
participants had provided information about the postsecondary institutions in which they
had enrolled in the 1994 follow-up survey. A total of six dichotomous outcome variables
were included in the analyses: (a) whether the student applied to any institution, (b)
whether the student applied to a four-year institution, (c) whether the student enrolled in
any institution, (d) whether the student enrolled in a four-year institution, (e) whether the
student applied to a nearby institution, and (f) whether the student enrolled in a nearby
institution.
Using students’ zip code data from NELS:88 and the zip codes for postsecondary
institutions from IPEDS, Turley (2009) defined an institution to be in proximity, or
nearby, if it was located within (a) a 12-mile radius for students who resided in urban
settings and (b) a 24-mile radius for students who lived in rural or suburban areas. Chisquare tests of independence revealed significant differences when comparing the
percentages of students by institutional proximity quartiles who applied to any institution,
applied to a four-year institution, enrolled in any institution, and enrolled in a four-year
institution with patterns consistently indicating that students with more institutions
nearby were more likely to apply and enroll (Turley, 2009). Institutional proximity
quartiles were as follows: (a) the first, or lowest, quartile contained 0-2 institutions; (b)
the second quartile contained 3-6 institutions; (c) the third quartile contained 7-14
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institutions; and (d) the fourth, or highest, quartile contained 15 or more institutions
(Turley, 2009).
Turley (2009) evaluated several multilevel models to examine the impact of the
student-level (level 1) and zip code-level (level 2) variables on whether the student (a)
applied to any institution, (b) enrolled in any institution, (c) applied to four-year
institution, and (d) enrolled in a four-year institution. As noted earlier, Turley (2009)
identified two possible mechanisms related to institutional proximity that may impact
student enrollment: predisposition and convenience. To test for each mechanism, Turley
(2009) compared the effect of institutional proximity on the odds of enrolling at any
institution (e.g., predisposition) with the effect on the odds of enrolling in a nearby
institution (e.g., convenience). Results of multilevel modeling supported the convenience
mechanism over predisposition. For example, the odds of enrolling in a nearby institution
was significantly associated with the total number of institutions within proximity (OR =
1.02), but proximity had no effect on the odds of enrolling at any institution (Turley,
2009).
In addition, Turley (2009) observed measures of economic capital to be a
significant factor in supporting the convenience argument. For example, parents’ income
was significantly and positively related to applying to (OR = 1.05) and attending (OR =
1.06) any institution, yet was significantly and negatively related to applying to (OR =
.97) and enrolling in (OR = .97) a nearby institution (Turley, 2009); in other words, lowincome students were more likely to apply and enroll in a nearby institution than any
institution. Similarly, the median income associated with students’ zip codes (level 2)
was significantly and negatively related to applying to (OR = .91) and enrolling in (OR =
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.93) a nearby institution, but had no effect on the odds of applying to or enrolling in any
institution (Turley, 2009). More specifically, students from less wealthy neighborhoods
were more likely to enroll in a nearby institution.
In a similar study, Griffith and Rothstein (2009) analyzed the effects of
institutional proximity and family income on students’ decisions to apply to selective
four-year, public or private not-for-profit, postsecondary institutions. Using a subsample
of 2,669 participants from the 1997 National Longitudinal Surveys of Youth (NLSY97)
data set who (a) were born in 1983 and 1984, (b) earned a high school diploma or
General Education Development (GED), and (c) provided information about their
postsecondary education destinations in the seventh and eighth rounds of the NLSY97
(2003 and 2004, respectively); the researchers employed a bivariate probit selection
model. For the first stage of their analysis (selection), Griffith and Rothstein (2009)
sought to examine economic factors related to students’ decisions to apply either to a
four-year postsecondary institution or a two-year institution or no institution. After
holding all other background characteristics constant within the bivariate probit selection
stage analysis, the authors documented that students from lower family incomes were less
likely to apply to four-year institutions (Griffith & Rothstein, 2009).
For the second stage of their analysis, Griffith and Rothstein (2009) sought to
examine, for only those 1,158 students who applied to a four-year institution, the
likelihood of applying to a selective four-year institution or non-selective four-year
institution. Griffith and Rothstein (2009) defined selective institutions as those with a
most competitive or highly competitive index as defined by Barron’s Profile of American
Colleges. Results from the second stage of the bivariate probit analysis revealed several
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factors were associated with the decision to apply to selective four-year institution,
including (a) higher measures of students’ prior academic achievement, or cultural
capital, (i.e., higher test scores and higher high school grade point averages), (b) closer
student proximities (i.e., within a 50-mile radius) to selective four-year institutions, and
(c) students’ high school type (i.e., students who attended private schools) (Griffith &
Rothstein, 2009). Interestingly, family income was not associated with students’
decisions to apply to a selective four-year institution.
Additional details of Griffith and Rothstein’s (2009) study are worth noting. First,
after performing simple probits to analyze the relationship between family income
quartiles of those students who applied to selective four-year institutions and the
likelihood of students being accepted (and therefore the likelihood of enrolling), Griffith
and Rothstein (2009) estimated that students in the lowest income quartile would be less
likely to be accepted at a selective four-year institution compared to those in the highest
income quartile. Though Griffith and Rothstein (2009) did not expand upon this finding,
it does mirror findings from Giani’s (2015) study in which it was determined that
measures of students’ economic capital are positively associated with institutional
selectivity.
Second, upon reviewing descriptive statistics about their sample, Griffith and
Rothstein (2009) highlighted some notable trends. For example, students from lowincome families were underrepresented among those students who applied to selective
four-year institutions. Approximately 14% of the students in the lowest family income
quartile applied to selective four-year institutions compared to 46% of the students in the
highest family income quartile. In addition, on average, students from the highest income
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quartile lived closer to a selective institution than those from the lowest income quartile.
According to Griffith and Rothstein (2009), approximately 46% of the selective four-year
institutions in the U.S. are located in the Northeastern states and many students with high
academic achievement from low-income families who would typically be eligible to
attend such institutions are located in geographically distant states. If the convenience
mechanism was at play, as Turley (2009) suggested, then it stands that low-income
students would not consider such selective institutions due to their institutional proximity.
Hillman (2016) examined the number of postsecondary institutions within
commuting distance of the U.S. population to determine if differences in students’
proximity to postsecondary institutions existed between communities by racial/ethnic and
socioeconomic profiles. Using panel data between 2009 and 2013, Hillman (2016)
constructed a unique data set from multiple secondary data sources. Communities were
defined using commuting zones, or clusters of counties that share similar labor and
economic characteristics. A total of 708 unique commuting zones were included in the
study. The dependent variable in Hillman’s (2016) analysis was the number of two-year
and four-year institutions, public (N = 1,781) and private not-for-profit (N = 1,898), in the
U.S. for the five-year span. Using data from IPEDS, institutions’ county codes were
matched to a commuting zone from 2009 to 2013.
Several control variables were included in Hillman’s (2016) analysis and were
collected for each county and community zone for the five years included in the study,
2009 through 2013. Population data for each county were collected from the U.S. Census
Bureau and National Center for Health Statistics. Controls for a county’s socioeconomic
status included measures of economic capital (i.e., median household income obtained
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from the Bureau of Economic Analysis Regional Economic Accounts, the percentage of
children who were less than 18 years old in households below the poverty levels obtained
from the U.S. Census Bureau’s Small Area Income and Poverty Estimates, the percentage
of jobs in manufacturing obtained from the Bureau of Economic Analysis, and local
unemployment rates obtained from the Bureau of Labor Statistics) and cultural capital
(i.e., the percentage of residents who were 25 years or older with less than a bachelor’s
degree obtained from the U.S. Census Bureau’s American Community Survey). The
percentage of each commuting zone’s population living in rural and suburban counties
was derived using the USDA’s Rural-Urban Continuum zones, which also controls for
each community zone’s census division (Northeast, Midwest, South, and West), to
account for geographic dispersion.
Hillman (2016) used a generalized Poisson regression with fixed effects for each
state and year to model the data collected for the five years, 2009 to 2013. Counts of the
total number of postsecondary institutions per community zone were analyzed as were
subgroups of two-year institutions and four-year institutions. Four-year institutions were
further grouped by their level of selectivity, as measured by the percentage of applicants
admitted to each institution (i.e., institution’s admission rates). Institutions that admitted
more than 90% of their applicants were defined as open-access (non-selective), those
with admission rates between 75% to 90% were considered moderately selective, those
with admission rates between 50% to 75% as selective, and those admitting less than half
of their applicants as highly selective (Hillman, 2016). In the first model, Hillman (2016)
analyzed differences in communities by the total numbers of two-year and four-year
institutions (public and private not-for-profit) per community zone. The author
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documented that communities with higher incomes had fewer non-selective four-year
institutions and communities with lower educational attainment have more two-year
institutions. Similarly, communities with (a) larger percentages of manufacturing jobs
and (b) larger percentages of the population in rural areas had fewer four-year institutions
and more two-year institutions (Hillman, 2016). In the second and third models, Hillman
(2016) focused on public institutions only and private institutions only, respectively. The
results for both models yielded a similar pattern to the first model.
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Figure 12. Hypothesized relationship between proximity and enrolled undergraduate
students' aggregate capital, path F. Four-year, public postsecondary institutions were the
unit of analysis.
Consistent with the observations from Turley (2009) and Griffith and Rothstein
(2009), the findings from Hillman’s (2016) study supported the convenience mechanism,
particularly among socioeconomically disadvantaged students. For low-income students,
living within proximity to more postsecondary institutions was positively related to
higher education enrollment in a nearby institution (Turley, 2009). Students who resided
in areas with lower median incomes, however, were more likely to have less selective
four-year institutions and more two-year institutions within proximity (Hillman, 2016).
As such, a positive relationship was hypothesized to exist between institutional proximity
(i.e., the average distance (in miles) between enrolled undergraduate students’ homes and
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the institution) and the average amount of enrolled undergraduate students’ economic
capital and, thus, aggregate capital (see Figure 12, path F).
Summary and Implications of Literature Review
The inequity in U.S. postsecondary enrollments by family income is a complex
problem. Consistently, low-income students have participated in higher education at
lower rates than students from more affluent households (M. J. Bailey & Dynarski,
2011). Researchers (Alexander & Eckland, 1975; Blau & Duncan, 1967) have argued that
education, particularly participation in higher education, is a key component to social
status attainment. Within a society, Bourdieu (1986) theorized that one of the reasons
individuals may accumulate forms of capital (or power) is to ascend social classes. This
same rationale is evident in Becker’s (1962) human capital investment theory which
presumed that individuals enrolled in higher education with the goal of obtaining a higher
occupational status and, thus, higher wages. Yet, low-income students have consistently
been underrepresented in postsecondary enrollments when compared to students from
families with higher incomes (M. J. Bailey & Dynarski, 2011). From a critical theory
perspective, one could propose that perhaps factors within society have created structural
constraints and opportunities that have generated and perpetuated the pattern of
inequality in postsecondary enrollments by family income.
T. R. Bailey (2006), Perna (2006), and Smart et al. (2006) have argued that few
studies have examined the impact of postsecondary institution policies and programs on
student outcomes, such as enrollment. This Literature Review included higher education
research with respect to student enrollment that described the relationships between
postsecondary institution-level variables, namely, tuition costs, student financial aid,
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selectivity, and proximity, and measures of students’ economic, cultural, and social
capital. However, the relationships between the variables were often studied separately
and the research guided by theoretical frameworks from either the field of economics or
sociology but not both.
To incorporate multiple theoretical frameworks from economics and sociology
that have been used to investigate student college choice and to examine the impact of
postsecondary institution policies and practices on student enrollment by family income,
a multidimensional construct, aggregate capital, that measures students’ combined forms
of economic, cultural, and social capital was proposed. From an economic standpoint,
cost and consumers’ incomes (or economic capital) play an integral role in understanding
how students decide to attend a postsecondary institution. Economic theories and prior
research have demonstrated that tuition and student financial aid can impact
postsecondary enrollments. For low-income students, high tuition costs tend to deter
enrollments, whereas student financial aid in the form of gift aid awards can encourage
enrollments (St. John, 1990). At the same time, other factors often correlated with
economic capital, such as measures of one’s cultural and social capital, have been noted
to impact students’ enrollment-related decisions. For example, students with higher levels
of prior academic achievement (or cultural capital) and social resources in high school (or
social capital) tend to enroll in more selective four-year postsecondary institutions
(Klugman, 2012); and students from more affluent neighborhoods tend to have more
selective four-year institutions within close proximity to their homes (Hillman, 2016).
Based upon theory and prior research, it was hypothesized that policies and
practices at the postsecondary institution level often favor students with greater amounts
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of aggregate capital and, thus, may be contributing to the gap in higher education
participation rates between low- and high-income students. A hypothesized model was
constructed to identify the relationships among tuition costs, student financial aid,
institutional selectivity, proximity, and enrolled undergraduate students’ average amount
of aggregate capital. Four-year, public postsecondary institutions were the unit of
analysis. The present study investigated the structure and nature of the relationships
between tuition costs, student financial aid, selectivity, proximity, and enrolled
undergraduate students’ aggregate capital, as depicted pictorially in the hypothesized
structural model.
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CHAPTER 3: RESEARCH METHODS
To aid researchers studying student college choice, Perna (2006) proposed a
conceptual model that incorporated two assumptions: (a) combining multiple theoretical
frameworks within a study is more advantageous than not and (b) students’ enrollmentrelated decisions are effected by multiple factors within their environments and, thus,
situational contexts may impact students differently. Guided by the two assumptions
behind Perna’s (2006) proposed conceptual model and a critical theory perspective, a
hypothesized model was constructed based upon theory and prior research (see Figure
13). Four-year, public postsecondary institutions were the unit of analysis. With respect
to higher education enrollment, it was hypothesized that more policies and practices at
the postsecondary institution level may act as structural constraints than opportunities for
students with less cumulative available resources (e.g., academic preparedness, financial
and parental support, etc.) and, thus, may be contributing to the inequities in
postsecondary education participation rates by family income.
The purpose of the current study was to test the hypothesized model. To do so, a
hypothesized structural model was created (see Figure 14). Descriptions of the variables
included within the hypothesized structural model are displayed in Table 2. In addition,
aim of this study was to (a) identify the amount of variance in AGG_CAPITAL that can
be explained by the combined effect of NEED_AID, NON_NEED_AID, PROXIMITY,
SELECTIVITY, and TUITION; and (b) examine the direct, indirect, and total effects
among the variables within the model.
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Figure 13. Hypothesized model of the relationships between tuition costs, student
financial aid, selectivity, proximity, and enrolled undergraduate students’ aggregate
capital. Four-year, public postsecondary institutions were the unit of analysis.
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Figure 14. Hypothesized structural model. Four-year, public postsecondary institutions
were the unit of analysis. * = free parameter (to be estimated); D1 = disturbance (or error
term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
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Table 2
Descriptions of the Variables of Interest Included in the Hypothesized Structural Model
Variable

Description

Independent variables
NEED_AID

The percentage of enrolled undergraduate students who
received need-based gift aid.

NON_NEED_AID

The percentage of enrolled undergraduate students who
received non-need-based gift aid but no need-based gift aid.

PROXIMITY

The average distance (in miles) between enrolled undergraduate
students’ homes and the institution.

SELECTIVITY

Whether the institution was selective or not.

TUITION

The average tuition costs charged to enrolled undergraduate
students.

Dependent variable
AGG_CAPITAL

The average amount of enrolled undergraduate students’
aggregate capital.

Note. Four-year, public postsecondary institutions were the unit of analysis.
Research Questions
This study was guided by three research questions that examined the structure and
relative strengths between AGG_CAPITAL, NEED_AID, NON_NEED_AID,
PROXIMITY, SELECTIVITY, and TUITION. The three research questions were as
follows:
1.

Does the hypothesized structural model produce an estimated population
covariance matrix that is consistent with the sample covariance matrix?
a.

If the data do not fit the hypothesized structural model, can the model be
improved?

2.

How much of the variance in the dependent variable, AGG_CAPITAL, can be
explained by the combined effect of all of the independent variables, NEED_AID,
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NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION, included in
the hypothesized structural model?
3.

What are the direct effects, indirect effects, and total effects among the variables,
AGG_CAPITAL, NEED_AID, NON_NEED_AID, PROXIMITY,
SELECTIVITY, and TUITION, included in the hypothesized structural model?
Research Design
For the current study, a nonexperimental research design using secondary data

was employed. This study was nonexperimental because changes in the exogenous, or
independent, variables had already occurred (Hoy, 2010). It was also a secondary data
analysis as no new data were collected (Remler & Van Ryzin, 2015). Instead, existing
data from the U.S. Department of Education (ED), Institute of Education Sciences (IES),
National Center for Education Statistics’ (NCES) 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) were analyzed. Structural equation modeling (SEM) was
performed using secondary data from the NPSAS:12 to investigate the research
questions.
Value of Methodology
SEM is an application of the general linear model that allows a set of relationships
between one or more exogenous (independent) variables and one or more endogenous
(dependent) variables to be investigated (Ullman, 2013). The use of SEM for this study
was ideal as SEM is a confirmatory, or hypothesis-testing, technique used for the analysis
of a structural theory, often depicted pictorially, for a given phenomenon (Byrne, 2010).
The entire structural model, such as the hypothesized structural model in this study, and
the a priori relationships diagrammed within the model can be tested simultaneously
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using SEM, including the direct, indirect, and total effects among variables (Byrne,
2010). In addition, SEM allows for the analysis of latent and observed variables collected
at continuous or discrete levels of measurement (Ullman, 2013).
Data Source
Secondary data from the restricted-use NPSAS:12 data files were analyzed in the
current study. The purpose of the NPSAS was two-fold: (a) to examine how students and
their families pay for postsecondary education and (b) to serve as the base-year for two
other national longitudinal studies conducted for the NCES: the Beginning Postsecondary
Students Longitudinal Study (BPS) and the Baccalaureate and Beyond Longitudinal
Study (B&B) (Wine et al., 2014). The first NPSAS was conducted in the 1986-87
academic year and subsequent cycles have occurred every three to four years (Wine et al.,
2014). The NPSAS:12 was conducted for the NCES by representatives from RTI
International in the 2011-12 academic year under the authority of the Higher Education
Act (1965), the Higher Education Opportunity Act (2008), and the Education Sciences
Reform Act (2002) (Wine et al., 2014). The NPSAS:12 was the eighth and most recently
completed NPSAS for which data were available.
The restricted-use NPSAS:12 data files were ideal for this study because they
contained the necessary, nested data to construct a dataset of four-year, public
postsecondary institutions from student-level data. Specifically, data about sampled
students were collected in such a manner that mean scores of student-level variables
could be grouped by the sampled institutions in which participants enrolled. Two
restricted-use NPSAS:12 data files were used to construct the dataset of four-year, public
postsecondary institutions: (a) the undergraduate student data file (N12UG) which
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included variables about sampled undergraduate students that were derived from all of
the NPSAS:12 data sources and (b) the school information data file (N12SCHINFO)
which contained information about the sampled institutions in which the sampled
students enrolled during the 2011-12 academic year.
Moreover, the N12UG contained the necessary data about sampled students and
the institutions in which they enrolled to (a) construct the appropriate student-level
variables for which mean scores could be derived by sampled institution and (b) establish
a dataset of four-year, public postsecondary institutions that contained the variables of
interest for this study. The student-level variables that were derived or available from the
N12UG for each sampled student included: (a) a measure of the student’s aggregate
capital, (b) an indicator as to whether the student received need-based gift aid, (c) an
indicator as to whether the student received non-need-based gift aid but no need-based
gift aid, (d) the distance (in miles) between student’s home address and institution in
which he or she enrolled, (e) the selectivity of the sampled institution in which the
student enrolled, and (f) the amount of tuition the student paid.
Population and Sampling
The target population for the NPSAS:12 consisted of all undergraduate and
graduate students who enrolled in one or more of the 7,050 Title IV eligible
postsecondary institutions in the 50 states and the District of Columbia during the 201112 academic year (Wine et al., 2014). A Title IV eligible postsecondary institution is one
whose agents have signed a Title IV participation agreement with the U.S. Department of
Education (Wine et al., 2014). A Title IV participation agreement allows postsecondary
institution officials to offer monies from the Title IV student financial aid programs, such
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as the Federal Pell Grant and the Federal Direct Loan programs, to eligible students. Title
IV student financial aid programs are federally-funded and authorized by law under the
Higher Education Act of 1965. By signing a Title IV participation agreement,
postsecondary institution officials also agree to report institution-level and student-level
data to the NCES’s Integrated Postsecondary Education Data System (IPEDS).
To be included in the NPSAS:12, a postsecondary institution must have met the
following sampling criteria: (a) offer a postsecondary education program; (b) offer at
minimum one academic, occupational, or vocational program of study that lasts at least
three months or 300 clock hours; (c) offer courses to students beyond the employees or
members of the group that govern the institution; (d) be located in the continental U.S.
(i.e., one of the 50 states or the District of Columbia); (e) not be a U.S. service academy
institution; and (f) be a Title IV eligible institution (Wine et al., 2014). A sampling frame
was created by categorizing institutions into 10 strata (see Table 3).
Throughout 2010 and 2011, a total of 1,690 institutions were selected from the
sampling frame using sequential probability minimum replacement sampling (Wine et al.,
2014). Table 3 displays the number of institutions that were initially selected, met
sampling criteria, and had coordinators who provided student data. Within each of the 10
strata, institutions were further categorized via implicit stratification based upon seven
select measures: (a) historically-Black colleges and universities; (b) Hispanic-Serving
Institutions; (c) Carnegie classifications of degree-granting institutions; (d) for less-thantwo-year institutions, the two-digit Classification of Instructional Program code of the
largest program offered; (e) Office of Business Economics Region; (f) state and system
(for states with large postsecondary systems); and (g) institution size (Wine et al., 2014).
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Table 3
Number of Initial, Eligible, and Participating Sampled Postsecondary Institutions from
the NPSAS:12 by Institution Stratum
Sampled institutions (N)
Institution stratum

Initial

Public, less-than-two-year

Eligible

Participating

20

20

20

Public, two-year

380

380

320

Public, four-year non-doctorate-granting

130

130

120

Public, four-year doctorate-granting

230

230

210

20

20

20

Private not-for-profit, four-year non-doctorate-granting

260

260

230

Private not-for-profit, four-year doctorate-granting

220

220

200

60

50

40

Private for-profit, two-year

120

120

90

Private for-profit, four-year

260

260

230

1,690

1,690

1,480

Private not-for-profit, two-year or less

Private for-profit, less-than-two-year

Total

Note. All numbers (N) are rounded to the nearest ten. NPSAS:12 = 2011-12 National
Postsecondary Student Aid Study. Adapted from “2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file documentation (NCES 2014-182),” by J. Wine,
M. Bryan, and P. Siegel, 2014, National Center for Education Statistics, Institute of
Education Sciences, U.S. Department of Education, p. 11.
From the sample of NPSAS:12 postsecondary institutions, the student sample was
constructed. Coordinators at each of the sampled institutions were asked to provide lists
of students who had enrolled in their institutions during the 2011-12 academic year. The
sampling criteria included students who: (a) enrolled at any time between July 1, 2011,
and April 30, 2012; (b) enrolled in either an academic program; a credit-bearing course
that could be applied towards the completion of an academic degree; solely non-creditbearing remedial courses but were eligible for Title IV student financial aid; or an
occupational or vocational program of study that lasts at least three months or 300 clock
hours and leads to a degree, certificate, or other credential; (c) are not in high school; and
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(d) are not exclusively enrolled in a high school completion program, such as a General
Education Development (GED) (Wine et al., 2014). Student enrollment lists were
obtained from coordinators at 1,480 (88%) institutions, a response rate similar to those
from prior NPSAS cycles (Wine et al., 2014).
Table 4
Number of Initial Sampled Students from the NPSAS:12 by Student Stratum
Student stratum
FTB students in certificate programs

N
20,330

Other FTB students

39,410

Other undergraduate students

51,050

Master’s students in STEM programs

1,730

Master’s students in education or business programs

1,610

Master’s students in other programs

3,780

Doctoral-R/S/O students in STEM programs

2,100

Doctoral-R/S/O students in education or business programs

2,020

Doctoral-R/S/O students in other programs

3,390

Doctoral-professional practice students

1,980

Other graduate students

730

Total

128,120

Note. All numbers (N) are rounded to the nearest ten. NPSAS:12 = 2011-12 National
Postsecondary Student Aid Study; FTB = first-time beginning undergraduate; STEM =
science, technology, engineering, and math; R/S/O = research/scholarship/other. Adapted
from “2011-12 National Postsecondary Student Aid Study (NPSAS:12) data file
documentation (NCES 2014-182),” by J. Wine, M. Bryan, and P. Siegel, 2014, National
Center for Education Statistics, Institute of Education Sciences, U.S. Department of
Education, p. 15.
Using data from the student enrollment lists, students were categorized into 11
strata (see Table 4). Stratified systematic sampling by student stratum with predetermined
sampling rates for each institution were used to create the student sample (Wine et al.,
2014). According to Wine, Bryan, and Siegel (2014), as student enrollment lists were
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collected from coordinators at the sampled institutions, sample yield rates were
monitored and student sampling rates modified so that (a) at least 10 students were
sampled per institution and (b) no institution would have more than 300 sampled
students.
Table 5
Number of Initial, Eligible, and Participating Sampled Students from the NPSAS:12 by
Institution Stratum
Sampled institutions (N)
Institution stratum

Initial

Public, less-than-two-year

Eligible

Participating

790

730

590

37,000

35,140

30,250

8,180

7,930

7,280

20,530

20,280

19,230

Private not-for-profit, two-year or less

1,090

1,010

930

Private not-for-profit, four-year non-doctorate-granting

8,520

8,300

7,670

10,070

9,920

9,280

5,270

4,900

4,650

Private for-profit, two-year

10,280

9,800

8,580

Private for-profit, four-year

26,390

25,580

22,600

128,120

123,600

111,060

Public, two-year
Public, four-year non-doctorate-granting
Public, four-year doctorate-granting

Private not-for-profit, four-year doctorate-granting
Private for-profit, less-than-two-year

Total

Note. All numbers (N) are rounded to the nearest ten. NPSAS:12 = 2011-12 National
Postsecondary Student Aid Study. Adapted from “2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file documentation (NCES 2014-182),” by J. Wine,
M. Bryan, and P. Siegel, 2014, National Center for Education Statistics, Institute of
Education Sciences, U.S. Department of Education, pp. 72, 86.
Table 5 displays the number of students who were selected for the sample, met
sampling criteria, and classified as “study members” and participated in the NPSAS:12
(Wine et al., 2014). To be deemed study members, eligible sampled students must have
had valid data for the following variables: (a) student type (undergraduate or graduate);
(b) date of birth or age; (c) gender; and (d) at least eight of the following 15 variables:
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dependency status, marital status, any dependents, income, expected family contribution
(EFC), degree program, class level, first-time beginning student status, months enrolled,
tuition, received federal student financial aid, received non-federal student financial aid,
student budget, race, and parent education (Wine et al., 2014).
A subsample of undergraduate students from the N12UG was used to construct a
dataset of four-year, public postsecondary institutions for the current study. To be
included in this study, undergraduate students from the N12UG must have: (a) attended a
four-year, public postsecondary institution; (b) been enrolled in a bachelor’s degree
program; (c) enrolled during the fall term; (d) been a U.S. citizen or resident alien; (e)
been less than 30 years old; and (f) not earned a bachelor’s degree or higher since high
school. Sampled students who attended more than one institution in the 2011-12
academic year were excluded. A subsample of N = 12,770 (rounded to the nearest ten)
undergraduate students from the N12UG met the inclusion and exclusion criteria to be
included in this study (see Appendix A for a complete set of N12UG variables used to
select the student sample). Sampled students were then matched to their sampled
institutions via the N12SCHINFO and the student data aggregated by sampled institution
to establish an initial sample of N = 340 (rounded to the nearest ten) four-year, public
postsecondary institutions for the current study.
Data Collection
Data collection for the NPSAS:12 occurred at the postsecondary institution level
and student level. Postsecondary institution-level data about the sampled institutions were
obtained from the 2008-2011 IPEDS (Wine et al., 2014). Student-level data were
collected in a stepwise fashion from postsecondary institutions, students, and other
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administrative data sources (Wine et al., 2014). Figure 15 summarizes the student-level
data collection process for the NPSAS:12. Beginning September 2011, chief
administrators at each of the 1,690 sampled postsecondary institutions were asked to
identify a coordinator who would (a) serve as the contact for the NPSAS:12 and (b)
submit the student data requested for the study (Wine et al., 2014). Coordinators where
then instructed to submit their student enrollment lists via a secure website. From the
1,690 sampled institutions, chief administrators at approximately 94% of the institutions
named a coordinator; and coordinators at 1,480 (88%) institutions provided student
enrollment lists (Wine et al., 2014).

Enrollment lists
obtained from
coordinators at
sampled institutions

Student sample
selected

Sampled student
records matched to
the CPS and
students’ contact
information
traced/confirmed

Student records
collected from
coordinators at
sampled institutions
and student
interviews
conducted

Sampled student
records matched to
the NSLDS, NSC,
ACT, and the
College Board

Figure 15. Summary of the 2011-12 National Postsecondary Student Aid Study
(NPSAS:12) stepwise, student-level data collection process. CPS = Central Processing
System; NSLDS = National Student Loan Data System; NSC = National Student
Clearinghouse. Adapted from “2011-12 National postsecondary student aid study
(NPSAS:12) data file documentation (NCES 2014-182),” by J. Wine, M. Bryan, and P.
Siegel, 2014, National Center for Education Statistics, Institute of Education Sciences,
U.S. Department of Education, p. 46.
On the student enrollment lists, coordinators were asked to include personal and
demographic information about each enrolled student, such as the student’s name, social
security number (SSN), date of birth, enrollment level (i.e., undergraduate or graduate),
degree program (i.e., major), and contact information (i.e., address, phone, e-mail, etc.)
(Wine et al., 2014). Student enrollment lists were accepted through July of 2012 (Wine et
al., 2014). From the enrollment lists, students were then selected for the NPSAS:12

72

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
student sample. Once a sample of students was selected from an institution, student-level
data were then collected from a number of sources: (a) the U.S. Department of
Education’s Central Processing System (CPS), (b) the sampled postsecondary
institutions’ student records via coordinators, (c) student interview, and (d) other
administrative databases (Wine et al., 2014). After the data were collected and analyzed,
survey weights were calculated for both institutions and students within the NPSAS:12
sample so the sampled institutions and sampled students would represent the institution
and student target populations, respectively (Wine et al., 2014).
Central Processing System. Sampled student records were first submitted to the
CPS which manages the U.S. Department of Education’s Free Application for Federal
Student Aid (FAFSA) data (Wine et al., 2014). On the FAFSA, students were asked to
provide financial status information about themselves and their families. For the
NPSAS:12, only those students for whom coordinators had provided an SSN were sent to
the CPS in an attempt to match records from the 2011-12 FAFSA (Wine et al., 2014). Of
the 123,600 eligible sampled students, 117,550 (95%) were sent to the CPS and, of those,
90,960 (77%) were matched to CPS data (Wine et al., 2014).
Student records. Coordinators at each sampled institution were (a) notified of the
students who were selected for the NPSAS:12 student sample and (b) asked to provide
additional information about the sampled students. In 2012, student records data were
obtained from coordinators via an instrument that consisted of four sections: (a) Contact
Information; (b) Student Information and Budget, which collected information about
students’ characteristics and FAFSA-related data; (c) Enrollment, which collected
information about students’ enrollment, tuition costs, placement testing, degree program
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and progress; and (d) Aid Awarded, which collected information about the student
financial aid that students received (Wine et al., 2014). Coordinators from 1,360 (92%) of
the 1,480 sampled institutions provided students records data (Wine et al., 2014).
Student interview. According to Wine et al. (2014), sampled students were
solicited for participation in either a telephone or web-based survey in two phases
between February and September of 2012. In phase one, students were sent information
about the NPSAS:12 and offered a $30 incentive if they participated. The second phase
began approximately three weeks after the first solicitation. Trained telephone
interviewers began soliciting sampled students by phone and encouraged students to
complete the survey.
Student interviews were conducted using one survey instrument that contained
elements used in prior NPSAS cycles as well as new elements informed by human capital
theory (Wine et al., 2014). The instrument itself included the following seven sections:
(a) Enrollment, which collected information about the postsecondary institutions that
students attended during the 2011-12 academic year; (b) Education Experiences, which
collected information about students’ secondary and postsecondary experiences, such as
courses taken and major field of study, respectively; (c) Financial Aid, which collected
information about the student financial aid that students received during the 2011-12
academic year; (d) Current Employment, which collected information about students’
non-school-related employment during the 2011-12 academic year; (e) Income and
Expenses, which collected information about students’ annual income and expenses; (f)
Background, which collected demographic characteristics about students and their
families (parents and spouse); and (g) Locating, which collected contact information for
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first-time, beginning undergraduate students only for the BPS (Wine et al., 2014). Of the
123,600 sampled students who met sampling criteria, 85,000 (69%) completed the
student interview (Wine et al., 2014).
Other administrative databases. The student-level data collected from the CPS,
student records, and student interview were merged by sampled student and a total of
111,060 study members were obtained (Wine et al., 2014). Personal identifiers for each
study member were then matched against four additional administrative databases: (a)
U.S. Department of Education’s National Student Loan Data System (NSLDS); (b)
National Student Clearinghouse (NSC), (c) ACT, and (d) College Board (Wine et al.,
2014). The NSLDS collects historical data on the amounts of monies students received
from Title IV student financial aid programs (Wine et al., 2014). Student records were
matched against the NSLDS to obtain information about the amount of monies students’
received from the Federal Pell Grant and the federal student loan programs (Wine et al.,
2014). For participating institutions, the NSC tracks information about students’
postsecondary enrollment and degree/certificate completion (Wine et al., 2014). For the
NPSAS:12, sampled students were matched to the NSC database to obtain data about
students’ enrollment dates and degrees earned during 2011-12 academic year (Wine et
al., 2014). Sampled student records were also submitted to (a) ACT to obtain information
on students’ most recent ACT scores and ACT survey data between the 2005-06 and
2010-11 academic years and (b) College Board to obtain information on students’ most
recent SAT scores and SAT questionnaire data between 2009 and 2011 (Wine et al.,
2014).
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For the current study, access to the restricted-use NPSAS:12 data files were
requested in the spring and approved in the summer of 2017 through an IES Data
Security Office restricted-use license (see Appendix B). The chair of this author’s
dissertation committee, Dr. Yoko Miura, served as the Principal Project Officer (PPO)
and System Security Officer (SSO). The restricted-use NPSAS:12 data files were
required to be kept secure in accordance with IES restricted-use data standards. All
authorized individuals who had access to (a) the restricted-use NPSAS:12 data files
and/or (b) the secure project office in which the data were securely stored completed,
signed, and submitted a notarized affidavit of nondisclosure form to the IES Data
Security Office. In addition, Wright State University’s Institutional Review Board (IRB)
determined that the current study did not meet the definition of human subjects research
and was exempt from IRB review (see Appendix C).
Constructing the Necessary Student-Level Variables
In order to create the sample of four-year, public postsecondary institutions that
was used for data analyses in the current study, specific variables had to be constructed at
the student level using data from the N12UG: (a) a measure of the student’s aggregate
capital; (b) an indicator as to whether the student received need-based gift aid; (c) an
indicator as to whether the student received non-need-based gift aid but no need-based
gift aid; (d) a measure of proximity, or the distance (in miles) between the student’s home
address and the institution in which he or she enrolled; (e) the selectivity of the sampled
institution in which the student enrolled; and (f) the amount of tuition and fees the student
paid. A discussion of the student-level variables that were established from the N12UG
and how those variables were used to construct the postsecondary institution-level
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variables of interest for the current study follows (see Appendix D for a complete list of
N12UG variables used in the analysis). IBM SPSS Version 24.0 software was used to
analyze and construct variables unless otherwise noted.
Aggregate capital. Aggregate capital is a multidimensional construct that
measures one’s combined amount of multiple forms of capital (Menshikov et al., 2013,
2014). For this study, aggregate capital was presumed to be comprised of at least three
forms of capital as proposed by Bourdieu (1986): cultural, economic, and social (see
Figure 16). However, neither measures of students’ cultural, economic, social, or
aggregate capital were included in the N12UG. Therefore, it was necessary to construct
for each sampled student measures of his or her cultural, economic, and social capital, to
establish a composite of his or her aggregate capital.
Cultural capital
Aggregate capital

Economic capital
Social capital

Figure 16. Hypothesized measurement of aggregate capital.
To establish a measure of the multidimensional construct, aggregate capital,
exploratory factor analysis (EFA) was performed among 11 variables that were either
available from the N12UG or derived from multiple variables within the N12UG and
served as potential indicators of students’ cultural, economic, and social capital (see
Table 6). Because testing a hypothesized measurement model of aggregate capital was
not the focus of this study, EFA was ideal as it is a technique that relies upon empirical
associations between variables (or indicators) to establish factors (Tabachnick & Fidell,
2013). Specifically, EFA is a statistical technique applied to a single set of data that
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groups together observed variables that are correlated to form latent constructs or factors
(Tabachnick & Fidell, 2013).
Table 6
Eleven Variables Created from N12UG Variables to Measure Students’ Cultural,
Economic, and Social Capital

Variable

Level of
measurement

Took advanced courses in high school

Dichotomous

HSCRDANY
HSCRDIB

High school GPA

Continuous

HSGPA

SAT composite

Continuous

TESATDER

Income

Continuous

CINCOME

Expected family contribution

Continuous

EFC

Parent earned bachelor’s degree

Dichotomous

PAREDUC

Had a job

Dichotomous

JOBANY

Financial help from outside sources

Dichotomous

FAMHELP
OTHGTAMT
VADODAMT

Home address in suburb

Dichotomous

LOCALEST

Parent born in U.S.

Dichotomous

PARBORN

English primary language

Dichotomous

PRIMLANG

N12UG variable(s)

Cultural capital

Economic and/or social capital

Social capital

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file.
Cultural capital. Variables measuring students’ prior academic achievement were
considered appropriate indicators of students’ cultural capital, or knowledge or skill
(Bourdieu, 1986). Three variables were chosen as potential indicators of students’
cultural capital: (a) took advanced courses in high school, (b) high school grade point
average (GPA), and (c) SAT composite.
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Took advanced courses in high school. Two dichotomous variables from the
N12UG were used to construct the variable, took advanced courses in high school:
HSCRDANY and HSCRDIB (see Table 7). Both of the N12UG variables were collected
during the student interview (ED, IES, NCES, 2013). HSCRDANY was derived from
two other dichotomous N12UG variables that indicated whether the student earned either
(a) college credits (HSCRDCOL) or (b) advanced placement credits (HSCRDAP) while
in high school (ED, IES, NCES, 2013). Values from HSCRDANY and HSCRDIB were
evaluated to establish the dichotomous variable, took advanced courses in high school,
with values of 0 = “No” and 1 = “Yes,” to indicate whether the student (a) earned college
credits and/or (b) took IB courses while in high school.
Table 7
N12UG Variables Used to Create the Took Advanced Courses in High School Variable
Name

Description

Values

HSCRDANY

Whether the student earned any college credits in high
school.

0 = No
1 = Yes

HSCRDIB

Whether the student took International Baccalaureate
courses in high school.

0 = No
1 = Yes

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
High school grade point average. The N12UG variable, HSGPA, was used as the
variable, high school GPA (see Table 8). For the NPSAS:12, students’ high school GPA
data were obtained from (a) ACT and College Board, which collected students’ selfreported high school GPA as of students’ standardized test date via each agency’s
respective test questionnaire, and (b) the student interview (ED, IES, NCES, 2013).
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Based upon a 4.0-scale, students’ high school GPAs were grouped by GPA bins (see
Table 8).
Table 8
N12UG Variable Used to Create the High School GPA Variable
Name
HSGPA

Description
The student’s GPA in high school.

Values
1 = 0.5˗0.9 (D˗ to D)
2 = 1.0˗1.4 (D to C˗)
3 = 1.5˗1.9 (C˗ to C)
4 = 2.0˗2.4 (C to B˗)
5 = 2.5˗2.9 (B˗ to B)
6 = 3.0˗3.4 (B to A˗)
7 = 3.5˗4.0 (A˗ to A)

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
SAT composite. Data about students’ ACT and SAT scores were collected for the
NPSAS:12 from ACT, College Board, and the student interview (ED, IES, NCES, 2013).
For students who took either the ACT or SAT, the N12UG variable, TESATDER,
contained students’ SAT derived composite score, meaning ACT scores were converted
to SAT scores when applicable (ED, IES, NCES, 2013). Using a 1600-point scale, values
ranged from 400 to 1,600.
Economic capital. Indicators of students’ financial resources were assumed to be
adequate measures of students’ economic capital (Bourdieu, 1986), as well as variables
that measure one of the three components commonly used to construct students’
socioeconomic status: (a) family income, (b) parental educational attainment, and (c)
parental occupational status (Cowan et al., 2012). Five variables were selected as
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indicators of students’ economic capital: (a) income, (b) EFC, (c) parent earned
bachelor’s degree, (d) had a job, and (e) financial help from outside sources.
It is important to note that because one of the primary purposes of the NPSAS:12
was to determine how students paid for college, variables that may measure students’
economic capital may also be indicators of students’ social capital. For example, whether
students received financial help from outside sources could be a measure of students’
network of acquaintances (i.e., social capital) or a measure of students’ financial
resources (i.e., economic capital). The results obtained from EFA identified which
variables empirically measured each factor (i.e., cultural, economic, and social capital).
Income. Data about students’ incomes in 2010 were collected from the CPS and
the student interview. When students applied for Title IV student financial aid for the
2011-12 academic year, the CPS categorized students as either dependent or independent.
Dependent students were required to provide financial information about themselves and
their parents, whereas independent students were required to provide financial
information about themselves and their spouses, if married. For dependent students, the
N12UG variable, CINCOME, contained parents’ total income and, for independent
students, CINCOME contained the total income of students and their spouses, if married
(ED, IES, NCES, 2013). Values for CINCOME ranged from zero to 1,000,000.00 and
were measured in U.S. dollars (ED, IES, NCES, 2013).
Expected family contribution. Data about students’ EFCs for the 2011-12
academic year were collected from the NSLDS and the CPS (ED, IES, NCES, 2013). The
N12UG variable, EFC, contained students’ EFCs and values ranged from zero to
213,224.00 (ED, IES, NCES, 2013).

81

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
Parent earned bachelor’s degree. The variable, parent earned bachelor’s degree,
was constructed using the N12UG variable, PAREDUC (see Table 9). Data about
parents’ highest level of education were collected from the student interview and the CPS
(ED, IES, NCES, 2013). To create the variable, parent earned bachelor’s degree, values
for PAREDUC were dichotomized such that (a) values of 0, 1, 2, 3, 4, and 5 were
recoded to 0 = “No” and (b) values of 6, 7, 8, and 9 were recoded to 1 = “Yes.”
Table 9
N12UG Variable Used to Create the Parent Earned Bachelor’s Degree Variable
Name

Description

Values

PAREDUC

The highest level of
education achieved
by either parent of the
student.

0 = Do not know either parent’s education level
1 = Did not complete high school
2 = High school diploma or equivalent
3 = Vocational/technical training
4 = Associate’s degree
5 = Some college but no degree
6 = Bachelor’s degree
7 = Master’s degree or equivalent
8 = Doctoral degree - professional practice
9 = Doctoral degree - research/scholarship

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
Had a job. Data about students’ employment during the 2011-12 academic year
were collected from the student interview (ED, IES, NCES, 2013). Students were asked
whether they had a job while they were enrolled, excluding work-study positions (ED,
IES, NCES, 2013). The N12UG variable, JOBANY, stored students’ responses with
values of either 0 = “No” or 1 = “Yes” (ED, IES, NCES, 2013).
Financial help from outside sources. Three variables from the N12UG were used
to construct the variable, financial help from outside sources: FAMHELP, OTHGTAMT,
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and VADODAMT (see Table 10). Data for FAMHELP were collected from the student
interview (ED, IES, NCES, 2013). Data for OTHGTAMT were collected from student
records and the student interview and were derived from two continuous N12UG
variables that indicated the total amount of gift aid received from (a) private outside
sources (PRIVAID) and (b) the student’s or the parent’s employers (EMPLYAM3) (ED,
IES, NCES, 2013). EMPLYAM3 excluded tuition waivers for employees and dependents
of employees at postsecondary institutions which were recorded as forms of institutional
non-need-based gift aid instead (ED, IES, NCES, 2013). Data for VADODAMT were
collected from the CPS, student records, and student interview (ED, IES, NCES, 2013).
Table 10
N12UG Variables Used to Create the Financial Help from Outside Sources Variable
Name

Description

Values

FAMHELP

Whether the student’s family or friends helped pay
for education and living expenses.

0 = No
1 = Yes

OTHGTAMT

Total amount of gift aid the student received (in
U.S. dollars) from outside private sources or
employers.

Ranged from
0.00 to
99,900.00

VADODAMT Total amount of veteran-related gift aid the student
received (in U.S. dollars) from federal benefits
and/or military tuition grants (including ROTC).

Ranged from
0.00 to
60,000.00

Note. Financial help from outside sources were limited to monies received during the
2011-12 academic year. N12UG = undergraduate student restricted-use 2011-12 National
Postsecondary Student Aid Study (NPSAS:12) data file; ROTC = Reserve Officer
Training Corps. Adapted from the “2011-12 National Postsecondary Student Aid Study
(NPSAS:12): Undergraduates” [Code book], by the U.S. Department of Education,
Institute of Education Sciences, National Center for Education Statistics, 2013, retrieved
from https://nces.ed.gov/datalab/index.aspx
Values for OTHGTAMT and VADODAMT were each dichotomized such that (a)
zero values were recoded to 0 = “No monies received” and (b) values greater than zero
were recoded to 1 = “Monies received.” Then, the recoded values for OTHGTAMT and

83

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
VODADAMT and the values for FAMHELP were evaluated to derive the dichotomous
variable, financial help from outside sources. Values for the variable, financial help from
outside sources, included 0 = “No” and 1 = “Yes,” and indicated whether the student
received monetary assistance from (a) family and friends, (b) outside private sources or
employers, and/or (c) veteran-related sources.
Social capital. Indicators of students’ social networks upon which they could rely
for assistance were selected as appropriate measures of students’ social capital (Bourdieu,
1986). Three variables were used as indicators of students’ social capital: (a) home
address in suburb, (b) parent born in U.S., and (c) English primary language.
Table 11
N12UG Variable Used to Create the Home Address in Suburb Variable
Name
LOCALEST

Description
Degree of urbanization of the student’s
permanent address.

Values
1 = City Large
2 = City Midsize
3 = City Small
4 = Suburb Large
5 = Suburb Midsize
6 = Suburb Small
7 = Town Fringe
8 = Town Distant
9 = Town Remote
10 = Rural Fringe
11 = Rural Distant
12 = Rural Remote

Note. Cases with missing data were coded with a value of ─9. N12UG = undergraduate
student restricted-use 2011-12 National Postsecondary Student Aid Study (NPSAS:12)
data file. Adapted from the “2011-12 National Postsecondary Student Aid Study
(NPSAS:12): Undergraduates” [Code book], by the U.S. Department of Education,
Institute of Education Sciences, National Center for Education Statistics, 2013, retrieved
from https://nces.ed.gov/datalab/index.aspx
Home address in suburb. The variable, home address in suburb, was constructed
from the N12UG variable, LOCALEST (see Table 11). Data about students’ home
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addresses were collected from the student interview and student records, and the values
for LOCALEST were derived using (a) instructions from the Environmental Systems
Research Institute’s (ESRI) ArcMap for New Urban-Centric Local Codes and (b)
information from the 2010 U.S. Decennial Census data for Principal City and Urbanized
Area populations and Topologically Integrated Geographic Encoding and Referencing
(TIGER) 2011 (ED, IES, NCES, 2013). To create the variable, home address in suburb,
the values for LOCALEST were dichotomized such that (a) values of 1, 2, 3, 7, 8, 9, 10,
11, and 12 were recoded to 0 = “No” and (b) values of 4, 5, and 6 were recoded to 1 =
“Yes.”
Parent born in U.S. The variable, parent born in U.S., was constructed from the
N12UG variable, PARBORN (see Table 12). Data for PARBORN were collected from
the student interview (ED, IES, NCES, 2013). To derive the variable, parent born in U.S.,
the values for PARBORN were dichotomized such that (a) values of 3 were recoded to 0
= “No” and (b) values of 1 and 2 were recoded to 1 = “Yes.”
Table 12
N12UG Variable Used to Create the Parent Born in U.S. Variable
Name
PARBORN

Description

Values

Whether one or both of the
student’s parents were born in the
U.S. (including Puerto Rico or
another U.S. territory).

1 = Both parents were born in the U.S.
2 = One parent was born in the U.S.
3 = Both parents were not born in the U.S.

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
English primary language. The variable, English primary language, was
constructed using the N12UG variable, PRIMLANG (see Table 13). Data for
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PRIMLANG were collected from the student interview (ED, IES, NCES, 2013). To
create the variable, English primary language, values from PRIMLANG were
dichotomized such that (a) values of 2 and 4 were recoded to 0 = “No” and (b) values of
1, 3, and 5 were recoded to 1 = “Yes.”
Table 13
N12UG Variable Used to Create the English Primary Language Variable
Name

Description

Values

PRIMLANG

The primary language
the student learned to
speak as a child.

1 = English
2 = Spanish
3 = English and Spanish equally
4 = Another language
5 = An equal mix of English and another language

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
Data screening. As recommended for EFA, data were screened for sample size,
missing data, outliers, normality, linearity, the absence of multicollinearity and
singularity, the factorability of the correlation matrix (R), and outliers among variables
(Tabachnick & Fidell, 2013).
Sample size. Under the worst conditions (i.e., having a large number of factors,
few indicators for each factor, and low communalities), a sample size well over 500 cases
has been recommended when performing EFA (Tabachnick & Fidell, 2013). Because the
initial student sample for this study, N = 12,770 (rounded to the nearest ten), was well
over 500, it was considered to be acceptable for EFA.
Missing data. Of the 11 variables, two variables, SAT composite and home
address in suburb, had cases with missing values (see Table 14). As recommend by
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Tabachnick and Fidell (2013), a review of missing data indicated that, for both variables,
data were missing not at random (MNAR). Independent samples t-tests were conducted
to examine the difference in mean income between students who were missing data and
those who were not. To examine the two groups for the SAT composite variable (i.e.,
those who did not take the ACT and/or SAT and those who did), a t-test not assuming
homogeneous variances was calculated because Levene’s test for homogeneity of
variances was significant (F(1, N = 12,770) = 117.857, p < .001). The results of the t-test
indicated that there was a significant difference in income between the two groups
(t(595.048) = ─25.066, p < .001). The mean income of students who did not take the
ACT and/or SAT was significantly lower (M = 30,121.264, SD = 36,635.503) than the
mean of those who did (M = 76,499.761, SD = 74,242.993). Because IBM SPSS Version
24.0 software output did not contain a measure of effect size, Cohen’s d was calculated
using Microsoft Excel 2013 software and equations recommended by Cronk (2012) (see
Appendix E for equations). The effect size (d = ─.633) was considered to be medium-tolarge based upon the thresholds established by Cohen (1992) who defined the absolute
value of effect sizes of .20, .50, and .80 as small, medium, and large, respectively.
Table 14
Summary of Number and Percentage of Sampled N12UG Cases with Missing Values for
the SAT Composite and Home Address in Suburb Variables
Variable

N

%

SAT composite

450

3.533

Home address in suburb

630

4.951

Note. N = 12,770. All numbers (N) are rounded to the nearest ten. N12UG =
undergraduate student restricted-use 2011-12 National Postsecondary Student Aid Study
(NPSAS:12) data file.
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Similarly, to examine the two groups (i.e., those students who did not have data
for LOCALEST and those who did) for the variable, home address in suburb, a t-test with
equal variances not assumed was calculated because Levene’s test for homogeneity of
variances was significant (F(1, N = 12,770) = 6.287, p = .012). The results of the t-test
indicated that there was a significant difference in income between students who did not
have address data and those who did (t(703.503) = ─5.820, p < .001). The mean income
of students who did not have address data was significantly lower (M = 58,768.153, SD =
71,170.329) than the mean income of those who did (M = 75,699.503, SD = 73,780.347).
However, the effect size (d = ─.230) was small.
EFA is sensitive to missing data (Tabachnick & Fidell, 2013); therefore, missing
values were replaced with imputed values. For the variable, SAT composite, missing
values were replaced with the series mean (M = 1,033.400). For the variable, home
address in suburb, missing values were replaced with a value of 0 = “No.” Though the
analysis of missing data for the variable, home address in suburb, revealed a significant
difference in mean income between students who had missing values versus those who
did not, the effect size was small. Therefore, replacing missing values for the variable,
home address in suburb, with a value of 0 = “No” may have impacted the results of the
analyses.
Because EFA was performed to establish factor scores that could be combined to
create a composite score for aggregate capital, the four continuous variables, high school
GPA, SAT composite, income, and EFC, were rescaled so that all values included in the
analyses ranged from .00 to 1.00. For the variables, high school GPA, SAT composite,
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and income, values for each variable were divided by the maximum value in the N12UG,
respectively (see Table 15).
Table 15
Summary of Minimum, Maximum, Means, and Standard Deviations of Original and
Rescaled Values for the High School GPA, SAT Composite, and Income Variables
High school GPA
Statistic

SAT composite
Original

Rescaled

Income

Original

Rescaled

Original

Rescaled

Minimum

1.000

0.143

400.000

0.250

0.000

0.000

Maximum

7.000

1.000

1,600.000

1.000

1,000,000.000

1.000

M

6.191

0.884

1,033.400

0.646

74,861.291

0.075

SD

0.962

0.137

179.054

0.110

73,742.135

0.074

Note. N = 12,770 (rounded to the nearest ten).
A different approach was used to rescale the EFC variable. The EFC is an index
number calculated from the information the student provided on his or her Free
Application for Federal Student Aid (FAFSA). The formula for calculating the EFC is
established by members of the federal government and used by college administrators to
determine the student’s Title IV student financial aid eligibility. Specifically, college
administrators subtract the student’s EFC from the postsecondary institution’s cost of
attendance (COA; i.e., the annual anticipated costs for tuition, room, board, and other
college-related expenses) to establish the student’s financial need (U.S. Department of
Education, Office of Federal Student Aid, 2017b). Therefore, at a given postsecondary
institution, should a student’s EFC exceed the school’s COA, he or she would have zero
financial need.
Because the significance of a student’s EFC is relative to a postsecondary
institution’s COA, the maximum COA for undergraduate students in the universe of fouryear, Title IV postsecondary institutions in the U.S. for the 2011-12 academic year, a
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value of 72,143.00 (in U.S. dollars) (ED, IES, NCES, 2016), was used as a cut-off value
for the EFC variable (see Appendix F for information on how the maximum COA was
obtained). Any EFC values that exceeded the cut-off value were recoded to a value of
1.00, whereas any EFC values less than or equal to the cut-off value were divided by
72,143.00. A summary of the original and rescaled values for the variable, EFC, are
displayed in Table 16. It is important to note that for all of the variables included in the
analyses, larger scores were presumed to indicate larger amounts of capital.
Table 16
Summary of Minimum, Maximum, Means, and Standard Deviations of Original and
Rescaled Values for the EFC Variable
Values

Minimum

Maximum

M

SD

Original

0.000

204,117.000*

12,267.610**

17,165.173**

Rescaled

0.000

1.000*

0.165**

0.216**

Note. N = 12,770 (rounded to the nearest ten). EFC = expected family contribution.
Outliers. Dichotomous and continuous variables were evaluated differently for
univariate outliers. For the dichotomous variables, took advanced courses in high school,
parent earned bachelor’s degree, had a job, financial help from outside sources, home
address in suburb, parent born in U.S., and English primary language, frequencies and
histograms were reviewed. Only one variable, English primary language, slightly
exceeded a 90-10 split between categories, a possible indication of outliers among the
category with smaller numbers (Tabachnick & Fidell, 2013). However, it was not
considered unreasonable that less than 10 percent of the sample would have a response of
0 = “No” for the variable, English primary language. As a result, the variable was
retained. For the non-dichotomous variables, high school GPA, SAT composite, income,
and EFC, an examination of box plots revealed outliers for high school GPA and income.
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However, upon further inspection, the values for the outlying cases were deemed to be
reasonable. As such, all univariate outliers were retained.
To identify multivariate outliers, Mahalanobis distance was computed for each
case using all 11 variables and then compared to the appropriate χ2 value where the
degrees of freedom (df) is equal to 11 using an alpha of .001 (Tabachnick & Fidell,
2013). Results indicated that 176 cases had Mahalanobis distance values greater than
31.26 (df = 11, p < .001). However, after evaluating the outlying cases, the combinations
of values among the 11 variables for each case were considered to be tolerable and,
therefore, all multivariate outliers were retained.
Normality. Univariate normality was assessed by examining descriptive statistics,
histograms, Q-Q plots, and P-P plots. Based upon absolute values for (a) skewness
greater than 1.00, for dichotomous variables, and (b) skewness and kurtosis greater than
or equal to 2.00 and 7.00, respectively, continuous variables (West, Finch, & Curran,
1995), an examination of descriptive statistics for each variable indicated the presence of
nonnormality (see Table 17), as did a review of histograms, Q-Q plots, and P-P plots.
However, as noted earlier, extreme values were determined to be acceptable. Therefore,
no transformations occurred.
Linearity. To determine if the assumption of linearity had been met, bivariate
scatter plots for each of the 55 pairs of variables were reviewed and deemed adequate.
Absence of multicollinearity and singularity. Eleven multiple linear regressions
were performed among the 11 variables, each as the dependent variable. Because, for
each analysis, obtained tolerance values were greater than .10 and obtained variance
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inflation factor (VIF) values were less than 10.00 (Kline, 2011), the assumption of the
absence of multicollinearity and singularity was presumed to have been met.
Table 17
Summary of Means, Standard Deviations, Skewnesses, and Kurtoses for the Eleven
Variables Selected to Measure Aggregate Capital
Variable

M

SD

Skewness

Kurtosis

Took advanced courses in high school

0.709

0.454

─0.920*

─1.153*

Parent earned bachelor’s degree

0.519

0.500

─0.078*

─1.994*

Had a job

0.547

0.498

─0.187*

─1.965*

Financial help from outside sources

0.313

0.464

0.808*

─1.347*

Home address in suburb

0.413

0.492

0.353*

─1.876*

Parent born in U.S.

0.825

0.380

─1.714*

0.940*

English primary language

0.902

0.298

─2.699*

5.284*

High school GPA

0.884

0.137

─1.330*

1.846*

SAT composite

0.646

0.110

0.072*

─0.086*

Income

0.075

0.074

3.242*

24.931*

Expected family contribution

0.165

0.216

1.865*

3.614*

Dichotomous

Continuous

Note. N = 12,770 (rounded to the nearest ten).
Factorability of the correlation matrix and outliers among variables. To screen
the data for the assumptions of the factorability of R and outliers among variables,
various IBM SPSS Version 24.0 software outputs produced after performing factor
analysis were examined. Specifically, to assess the factorability of R, the (a) correlation
matrix, (b) anti-image correlation matrix, (c) Bartlett’s test of sphericity, and (d) KaiserMeyer-Olkin measure of sampling adequacy (KMO) were reviewed (Tabachnick &
Fidell, 2013). To identify outliers among variables, the loadings and communalities of
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each variable were examined (Tabachnick & Fidell, 2013). Each are discussed in the
subsequent data analyses.
Data analyses. As recommended by Tabachnick and Fidell (2013), the factor
analysis in the current study began by performing a principal components analysis (PCA)
with varimax rotation to determine: (a) the factorability of R, (b) the number of potential
factors, and (c) if any variables could be excluded. Then, for subsequent analyses, EFA
was performed first with direct oblimin (oblique) rotation to determine the extent to
which factors were correlated. If factors were deemed to be highly correlated, then the
analysis would proceed with the evaluation of the results obtained from the direct oblimin
rotation. Otherwise, varimax (orthogonal) rotation was chosen. For each factor analysis,
cutoffs of .45 and .20 for loadings and communalities, respectively, were selected as
thresholds for retaining variables (Tabachnick & Fidell, 2013).
Table 18
Correlation Matrix Between the Eleven Variables Selected to Measure Students’
Aggregate Capital
Variable

1

2

3

4

5

6

7

8

9

10

1

1.000**

2

0.193**

1.000**

3

0.195**

0.334**

1.000**

4

0.098**

0.121**

0.223**

1.000**

5

0.090**

0.113**

0.225**

0.834**

6

0.076**

0.086**

0.216**

0.310**

0.305**

1.000**

7

─0.035**

─0.020**

─0.034**

─0.070**

─0.062**

─0.039**

1.000**

8

0.041**

0.069**

0.052**

0.004**

0.001**

0.016**

─0.066**

1.000**

9

0.018**

0.010**

0.074**

0.126**

0.122**

0.106**

─0.014**

─0.035**

1.000**

10

─0.016**

0.024**

0.077**

0.135**

0.137**

0.105**

0.048**

0.060**

─0.018**

1.000**

11

0.011**

0.012**

0.081**

0.123**

0.128**

0.094**

0.013**

0.038**

0.013**

0.519**

11

1.000**

1.000

Note. N = 12,770 (rounded to the nearest ten). Correlations > .30 are in boldface. 1 = took
advanced courses in high school; 2 = high school grade point average; 3 = SAT
composite; 4 = income; 5 = expected family contribution; 6 = parent earned bachelor’s
degree; 7 = had a job; 8 = financial help from outside sources; 9 = home address in
suburb; 10 = parent born in U.S.; 11 = English primary language.
*p < .05, one-tailed. **p < .01, one-tailed.
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After performing PCA with varimax rotation among the 11 variables selected to
measure students’ aggregate capital, several tests of the factorability of R suggested that
R was factorable. First, a few correlations of the correlation matrix (see Table 18)
exceeded .30 and several were statistically significant which provided an indication that
the relationships between pairs of variables were reliable and that R was factorable
(Tabachnick & Fidell, 2013). Second, several of the values among the off-diagonal
elements of the anti-image correlation matrix were small. According to Tabachnick and
Fidell (2013), “the anti-image correlation matrix contains the negatives of the partial
correlations between pairs of variables with effects of other variables removed” (p. 619).
When factors are present, high bivariate correlations become very low partial correlations
(Tabachnick & Fidell, 2013). Thus, the small values among the off-diagonal elements of
the anti-image correlation matrix were an indication that R was factorable. Third,
Bartlett’s test of sphericity was statistically significant (χ2(55) = 24,979.336, p < .001).
Bartlett’s test of sphericity is a test of the hypothesis that the correlations in a correlation
matrix are zero (Tabachnick & Fidell, 2013). Therefore, the statistically significant result
for Bartlett’s test of sphericity was another indication that R was factorable. Lastly, the
obtained KMO value was .613 which was greater than the .50 threshold defined by
Kaiser and Rice (1974). The KMO value was defined by Tabachnick and Fidell (2013) as
a “ratio of the sum of squared correlations to the sum of squared correlations plus sum of
squared partial correlations” (pp. 620-621). Thus, the KMO value will approach 1.00
when partial correlations are small (Tabachnick & Fidell, 2013). As a result, the KMO
value of .613 was yet another indication that R was factorable.
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The results of the PCA with varimax rotation among the 11 variables revealed
four components with eigenvalues greater than 1.00 that accounted for, cumulatively,
56.441% of the total variance (see Table 19). However, one variable, home address in
suburb, had a component loading of .312 and a communality of .179. As a result, the
variable was eliminated from future analyses.
Table 19
Component Loadings, Communalities, and Percentage of Variance Explained for
Principal Components Analysis with Varimax Rotation of the Eleven Variables Selected
to Measure Students’ Aggregate Capital
Component

1

2

3

Income

.902

.079

.068 ─.057

.828

Expected family contribution

.901

.086

.061 ─.049

.824

Parent earned bachelor’s degree

.517

.100

.177

.012

.308

Home address in suburb

.312

─.107

─.015

.264

.179

Parent born in U.S.

.084

.861

.000 ─.011

.749

English primary language

.082

.846

.003 ─.016

.723

High school GPA

.033

.006

.758 ─.029

.576

SAT composite

.242

.084

.694

.010

.548

Took advanced courses in high school

.035

─.057

.607 ─.045

.375

Had a job

─.159

.165

.067

.720

.575

Financial help from outside sources

─.094

.135

.146 ─.688

.522

Variable

% of variance explained

21.917 13.262 11.732

4

Communality

9.530

Note. N = 12,770 (rounded to the nearest ten). Component loadings > .45 and
communalities > .20 are in boldface.
After performing PCA as an initial step and identifying four components and
removing the home address in suburb variable, EFA was performed among the 10
remaining variables. As recommended by Tabachnick and Fidell (2013), EFA was
performed with the number of factors fixed to four, as identified from the PCA, using
direct oblimin rotation to determine whether the four factors were sufficiently correlated.
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Because the majority of the variables contained data that were not normally distributed,
EFA was performed using principal axis factoring (PAF) extraction, a recommended
extraction method when the assumption of normality is violated (Beavers et al., 2013;
Costello & Osborne, 2005; Fabrigar, Wegener, MacCallum, & Strahan, 1999).
A review of the off-diagonal values in the factor correlation matrix (see Table 20)
indicated that there was less than 10% overlap in variance among the four factors as none
of the correlations exceeded .32. (Tabachnick & Fidell, 2013). Thus, there was not
enough variance to warrant the use of oblique rotation.
Table 20
Factor Correlation Matrix for Exploratory Factor Analysis with Direct Oblimin Rotation
and Four Factors of the Ten Variables Selected to Measure Students’ Aggregate Capital
Factor

1

2

3

1

1.000****

2

0.167****

1.000****

3

0.308****

0.129****

1.000****

4

─0.104****

─0.026****

─0.278****

4

1.000****

Note. N = 12,770 (rounded to the nearest ten). Extraction method = principal axis
factoring.
As a result, EFA was performed a second time among the 10 remaining variables
using PAF extraction and the number of factors fixed to four, but with varimax rotation
chosen. R was considered to be factorable as (a) a few correlations of the correlation
matrix exceeded .30 and several were statistically significant; (b) several of the values
among the off-diagonal elements of the anti-image correlation matrix were small; (c)
Bartlett’s test of sphericity was statistically significant (χ2(45) = 24,640.438, p < .001);
and (d) the KMO value was .607.
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Table 21
Factor Loadings, Communalities, and Percentage of Variance Explained for Exploratory
Factor Analysis with Varimax Rotation of the Ten Variables Selected to Measure
Students’ Aggregate Capital
Factor
Variable

1

2

3

4

Communality

Income

.905

.065

.116

.057

.840

Expected family contribution

.898

.072

.112

.034

.825

Parent earned bachelor’s degree

.310

.097

.196

.029

.145

Parent born in U.S.

.091

.762

.015 ─.012

.589

English primary language

.085

.671

.020

.028

.458

SAT composite

.169

.075

.619

.027

.418

High school GPA

.053

.004

.524

.067

.282

Took advanced courses in high school

.060 ─.022

.319

.089

.114

Had a job

─.063

.053 ─.019 ─.286

.089

Financial help from outside sources

─.027

.067

.083

.239

.069

20.443

9.670

6.811

1.355

% of variance explained

Note. N = 12,770 (rounded to the nearest ten). Extraction method = principal axis
factoring. Factor loadings > .45 and communalities > .20 are in boldface.
The results revealed four factors with eigenvalues greater than 1.00 that accounted
for, cumulatively, 38.279% of the total variance. However, four variables (i.e., parent
earned bachelor’s degree, took advanced courses in high school, had a job, and financial
help from outside sources) had factor loadings less than .45 and communalities less than
.20 (see Table 21). As a result, the four variables were removed from future analyses. It is
important to note that, with the removal of the had a job variable and the financial help
from outside sources variable, the number of factors was reduced from four to three.
After removing four variables and eliminating one factor, EFA was performed
using PAF extraction and direct oblimin rotation among the six remaining variables with
the number of factors fixed to three. However, an inspection of the correlations in the
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factor correlation matrix (see Table 22) did not reveal enough variance among factors to
warrant oblique rotation as correlations did not exceed .32 (Tabachnick & Fidell, 2013).
Table 22
Factor Correlation Matrix for Exploratory Factor Analysis with Direct Oblimin Rotation
and Three Factors of the Six Variables Selected to Measure Students’ Aggregate Capital
Factor

1

2

1

1.000******

2

0.206******

1.000******

3

0.304******

0.106******

3

1.000******

Note. N = 12,770 (rounded to the nearest ten). Extraction method = principal axis
factoring.
Consequently, EFA was performed using PAF extraction and varimax rotation
among the six remaining variables with the number of factors fixed to three. R was
considered to be factorable as (a) a few correlations of the correlation matrix exceeded
.30 and several were statistically significant; (b) several of the values among the offdiagonal elements of the anti-image correlation matrix were small; (c) Bartlett’s test of
sphericity was statistically significant (χ2(15) = 21,786.740, p < .001); and (d) the KMO
value was .551. The results revealed three factors with eigenvalues greater than 1.00 that
accounted for, cumulatively, 56.482% of the total variance. All six variables had
communalities greater than .20 and factor loadings greater than .45 (see Table 23). As a
result, the final three-factor solution among the six remaining variables was deemed
acceptable for this study.
For factor interpretation, Comrey and Lee (1992) rated orthogonal factor loadings
of .55, .63, and .71 as good, very good, and excellent, respectively. Based upon the factor
loadings obtained from the final EFA (see Table 23), factor 1 was interpreted to be a
measure of students’ economic capital (i.e., EFC and income), factor 2 a measure of
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students’ social capital (i.e., English primary language and parent born in U.S.), and
factor 3 a measure of students’ cultural capital (i.e., SAT composite and high school
GPA).
Table 23
Factor Loadings, Communalities, and Percentage of Variance Explained for Exploratory
Factor Analysis with Varimax Rotation of the Six Variables Selected to Measure
Students’ Aggregate Capital
Factor
Variable

1

2

3

Communality

Expected family contribution

.899**

.093**

.138**

.836

Income

.896**

.087**

.144**

.831

English primary language

.063**

.718**

.031**

.521

Parent born in U.S.

.074**

.714**

.036**

.517

SAT composite

.152**

.068**

.579**

.363

High school GPA

.042**

─.005**

.565**

.321

31.238**

15.745**

9.498**

% of variance explained

Note. N = 12,770 (rounded to the nearest ten). Extraction method = principal axis
factoring. Factor loadings > .45 and communalities > .20 are in boldface.
Creating a composite score. Comrey and Lee (1992) recommended using
variables with factor loadings greater than .50 to create factor scores. Because (a) all six
variables in the final three-factor solution had factor loadings greater than .50, (b) the
variables had been scaled such that all values ranged from .00 to 1.00 with higher scores
indicating greater amounts of capital and lower scores indicating lesser amounts of
capital, and (c) absent any theoretical basis to weight variable or factor scores (DiStefano,
Zhu, & Mindrila, 2009); summing variable scores was deemed appropriate. For each
sampled student, (a) the values for each variable were summed by their respective factor
(i.e., economic, social, and cultural capital) and (b) the three factor scores were summed
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to establish a composite score for aggregate capital. Descriptive statistics for the three
factor scores and aggregate capital are displayed in Table 24.
Table 24
Summary of Minimum, Maximum, Means, Standard Deviations, Skewnesses, and
Kurtoses for Students’ Economic, Social, Cultural, and Aggregate Capital Scores
Score

Min.

Max.

M

SD

Skewness

Kurtosis

Economic capital (factor 1)

0.000

2.000

0.240 0.280

1.884

4.392

Social capital (factor 2)

0.000

2.000

1.727 0.592

─2.032

2.819

Cultural capital (factor 3)

0.600

2.000

1.530 0.203

─0.572

0.163

Aggregate capital (composite)

0.742

5.869

3.498 0.749

─1.138

1.391

Note. N = 12,770 (rounded to the nearest ten).
Need-based gift aid recipient. In order to determine the percentage of enrolled
undergraduate students who were need-based gift aid recipients at a given postsecondary
institution, it was necessary to identify, at the student level, whether sampled students
received need-based gift aid. Using data collected from the student records, student
interview, and the NSLDS, the N12UG included a variable, NEEDAID, which contained
the total amount of need-based gift aid (in U.S. dollars) the student received in the 201112 academic year (ED, IES, NCES, 2013). Sources of need-based gift aid included
federal and state governments and postsecondary institutions and amounts of need-based
gift aid from state governments and institutions included monies from awards that were
both need- and merit-based (ED, IES, NCES, 2013). Amounts of gift aid from private
sources were not included as it was not possible to determine which were need-based
(ED, IES, NCES, 2013). Because no missing data were found for NEEDAID among the
sample of N = 12,770 (rounded to the nearest ten) students, cases with amounts greater
than zero for NEEDAID were recoded to 1 = “Yes” and all others were recoded to 0 =
“No” to create a new, dichotomous student-level variable, need-based gift aid recipient.
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Non-need-based gift aid recipient. The N12UG also included a measure of the
amount of non-need-based gift aid the student received in the 2011-12 academic year.
Using data from the student records and student interview, the N12UG variable,
TOTNOND3, contained the total amount of non-need-based gift aid (in U.S. dollars) the
student received from state governments and postsecondary institutions (ED, IES, NCES,
2013). Types of non-need-based gift aid awards included institutional tuition waivers
(i.e., waivers for employees and dependents of employees at postsecondary institutions)
and athletic and merit-based scholarships (ED, IES, NCES, 2013). No missing values
were found to exist for TOTNOND3 among the N = 12,770 (rounded to the nearest ten)
cases. For this study, non-need-based gift aid recipients were defined as those students
who received non-need-based gift aid but no need-based gift aid. As such, cases with a
value of 0 = “No” for the variable, need-based gift aid recipient, were screened to
determine if they had values greater than zero for TOTNOND3. If so, cases were
assigned a value of 1 = “Yes” and all remaining cases, including those with a value of 1 =
“Yes” for the variable, need-based gift aid recipient, were assigned a value of 0 = “No” to
establish a new, dichotomous student-level variable, non-need-based gift aid recipient.
Distance between home and institution. The distance between a student’s home
and the institution was defined as the geographical distance (in miles) between a
student’s home and the postsecondary institution in which he or she enrolled. The
N12UG variable, DISTANCE, provided such a measure. Using postsecondary institution
address data collected from IPEDS and student address data collected from the student
interview and student records, values for DISTANCE were calculated using the Point
Distance tool in ESRI’s ArcToolbox, which calculated a straight line distance (in miles)
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between the two data points (ED, IES, NCES, 2013). Among the sample of N = 12,770
(rounded to the nearest ten) students, a review of descriptive statistics revealed no
missing data existed for the variable, DISTANCE.
Selectivity of the institution attended. Selectivity is a four-year postsecondary
institution metric that is commonly used to measure the admissions standards used by
college personnel. The N12UG variable, SELECTV2, was used to construct the variable,
selectivity (see Table 25). Data about sampled institutions’ selectivity were collected
from IPEDS (ED, IES, NCES, 2013). None of the N = 12,770 (rounded to the nearest ten)
cases had missing data for SELECTV2. As such, values of 1 and 2 were recoded to 1 =
“Selective” and values of 3 and 4 were recoded to 0 = “Not selective.” As expected, no
cases contained values equal to zero because the sample of students selected for the
current study was restricted to undergraduate students who enrolled in a four-year, public
postsecondary institution.
Table 25
N12UG Variable Used to Construct the Selectivity of the Institution Attended Variable
Name

Description

SELECTV2 The level of selectivity of the
NPSAS institution that the
student attended in the 201112 academic year.

Values
0 = Not public or private not-for-profit 4-year
1 = Very selective
2 = Moderately selective
3 = Minimally selective
4 = Open admission

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
Tuition and fees paid. Tuition was defined as the average amount of tuition and
fees paid by the enrolled undergraduate students at a given postsecondary institution.
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Like the other variables of interest, it was necessary to identify at the student level the
amount of tuition paid by each sampled student. The N12UG variable, TUITION2,
contained the total amount of tuition and fees paid by the student at the sampled
institution (ED, IES, NCES, 2013). Data for TUITION2 were collected from the student
records and IPEDS and were adjusted, if necessary, based upon the student’s attendance
status (ED, IES, NCES, 2013). A review of descriptive statistics for TUITION2 revealed
no missing data for the N = 12,770 (rounded to the nearest ten) cases.
Table 26
Summary of Minimum, Maximum, Means, and Standard Deviations for the Student-Level
Variables Used to Construct the Postsecondary Institution-Level Variables of Interest
Student-level variable

Min.

Max.

M

SD

Aggregate capital

0.742

5.869

3.498

0.749

Need-based gift aid recipient

0.000

1.000

0.505

0.500

Non-need-based gift aid recipient

0.000

1.000

0.124

0.329

Distance between home and institution

1.000

7,426.000

98.282

232.437

Selectivity of the institution attended

0.000

1.000

0.825

0.380

250.000

44,790.000

8,471.641

5,396.835

Tuition and fees paid

Note. N = 12,770 (rounded to the nearest ten).
Creating the Sample of Four-Year, Public Postsecondary Institutions
After identifying and creating the necessary student-level variables from the
N12UG (see Table 26), the variables of interest were constructed at the postsecondary
institution level. First, the sampled institutions in which each of the N = 12,770 (rounded
to the nearest ten) undergraduate students enrolled were identified. The N12SCHINFO
contained, for each sampled NPSAS:12 student, the unique IPEDS number of the
sampled institution in which the student enrolled (Wine et al., 2014). Because both the
N12UG and the N12SCHINFO contained sampled NPSAS:12 students’ case numbers,
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the IPEDS numbers of the institutions in which students enrolled from the N12SCHINFO
were merged with the N12UG.
Next, using Microsoft Excel 2013 software, a PivotTable was used to calculate
mean scores for the student-level variables in Table 26 for each postsecondary
institution’s IPEDS number. The N = 12,770 (rounded to the nearest ten) undergraduate
students sampled from the N12UG were enrolled in a total of N = 340 (rounded to the
nearest ten) four-year, public institutions. Each sampled institution contained, on average,
M = 38.11 sampled students. Descriptive statistics of the postsecondary institution-level
variables of interest are displayed in Table 27.
Table 27
Summary of Minimum, Maximum, Means, and Standard Deviations for the Variables of
Interest
Variable

Minimum

Maximum

M

SD

AGG_CAPITAL

1.330***

4.522**

3.465**

0.363**

NEED_AID

0.000***

1.000**

0.536**

0.185**

NON_NEED_AID

0.000***

1.000**

0.109**

0.128**

PROXIMITY

2.000***

1,006.143**

89.732**

85.806**

SELECTIVITY

0.000***

1.000**

0.737**

0.441**

696.774***

26,583.000**

7,669.355**

3,653.634**

TUITION

Note. N = 340 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = percentage of enrolled undergraduate students who received needbased gift aid; NON_NEED_AID = percentage of enrolled undergraduate students who
received non-need-based gift aid and no need-based gift aid; PROXIMITY = average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
SELECTIVITY = whether the institution was selective or not; TUITION = average
tuition costs charged to enrolled undergraduate students.
Data Analysis
Structural equation modeling (SEM) was performed using IBM SPSS Amos
Version 24.0 software to test the hypothesized structural model (see Figure 17).
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Specifically, for this study, the six steps outlined by Kline (2011) for conducting SEM
were employed: (a) specification, (b) identification, (c) measure selection and data
collection, (d) estimation, (e) respecification, and (f) reporting results.
*
D1

*

*

TUITION

D

*
*

A

*

1.0
NON_NEED_AID

B

*

*

G

I

*

PROXIMITY

1.0
AGG_CAPITAL

F

*

C

SELECTIVITY

E

*

*

H

J

*

*

D3

*

NEED_AID
1.0
D2

*
Figure 17. Hypothesized structural model. Four-year, public postsecondary institutions
were the unit of analysis. * = free parameter (to be estimated); D1 = disturbance (or error
term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Specification
Specification is the act of creating a representation of the hypothesized
relationships between and among variables either pictorially or with a series of equations
(Kline, 2011). In the current study, the hypothesized relationships between the variables
of interest were diagrammed pictorially in the form of a hypothesized structural model
(see Figure 17).
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Identification
Identification is the act of ensuring a specified model can be estimated using
SEM, or that every parameter estimate can be uniquely estimated (Kline, 2011). Kline
(2011) noted two general requirements for model identification: (a) the model df must be
at least zero and (b) every latent variable, including disturbances (or error terms), must be
“scaled.”
Minimum degrees of freedom. The hypothesized structural model (see Figure
17) contained 16 model parameters requiring statistical estimates (i.e., nine path
coefficients, six variances, and one covariance). Because the hypothesized structural
model contained six observed variables, no more than 21 parameters could be estimated.
Hence, the df was greater than or equal to zero, or df = 5. Because the df was greater than
zero, the hypothesized structural model was overidentified (Kline, 2011) and met the first
general requirement for identification.
Scaling latent variables. All latent variables, including disturbances (or error
terms), must be scaled (Kline, 2011). The only latent variables included in the
hypothesized structural model were disturbances represented in the model by the
characters D1, D2, and D3 (see Figure 17). Disturbances are assigned to endogenous
variables and represent the unexplained variance, or the unmeasured causes, of the
corresponding endogenous variable (Kline, 2011). To scale the latent variables, the path
coefficient for each direct effect of a disturbance (or error term) were fixed to equal the
constant 1.0 (Kline, 2011). Thus, the hypothesized structural model met the second
general requirement for identification.
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Lastly, having met the two general requirements for identification, the
hypothesized structural model was considered identified because it was a recursive
model. Recursive models, which are void of (a) feedback loops (i.e., all causal effects, or
paths, are unidirectional) and (b) disturbances (or error terms) that covary, are always
identified (Kline, 2011).
Measure Selection and Data Collection
Kline (2011) defined measure selection and data collection as the process of the
selecting good measures, collecting data, and screening data. The measures selected and
data collected for the current study were described in Chapter 3. It was assumed that the
integrity of the data collected by members of RTI International, the nonprofit
organization that conducted the NPSAS:12, was maintained throughout the data
collection process, including the creation of the restricted-use NPSAS:12 data files.
Similarly, it was assumed that the sampled institutions and the administrative sources that
provided the data for the NPSAS:12 accurately maintained the data within their
respective database systems. Lastly, it was assumed that the data reported by institutions,
administrative sources, and students were accurate and true. Because of the rigor
employed during the sampling and data collection procedures for the NPSAS:12, the
restricted-use NPSAS:12 data files utilized in the current study were presumed to be
reliable and valid.
As recommended for SEM, the data were screened for the necessary assumptions
of sample size, missing data, outliers, normality, linearity, and the absence of
multicollinearity and singularity (Kline, 2011; Ullman, 2013). The results from the data
screening analyses are reported in Chapter 4. However, it is important to note that from
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the data screening (a) a final sample of N = 330 (rounded to the nearest ten) four-year,
public postsecondary institutions was obtained and (b) the data were observed to be
moderately nonnormal.
Estimation
Estimation is the process of using a SEM tool to perform the analysis (Kline,
2011). The hypothesized structural model (see Figure 17) was constructed and evaluated
using IBM SPSS Amos Version 24.0 software. SEM was performed using normal theory
maximum likelihood (ML) estimation, a technique that West et al. (1995) recommended
for smaller sample sizes (e.g., less than 1,000 cases) when data are not substantially
nonnormal. Three parts to model estimation, as described by Kline (2011), were used in
the current study: (a) evaluating model fit; (b) interpreting the parameter estimates, if
model fit is satisfactory; and (c) considering equivalent or near-equivalent models. As is
customary in social science research (Frankfort-Nachmias & Leon-Guerrero, 2011;
Tabachnick & Fidell, 2013) and SEM (Kline, 2011), an alpha of .05 (i.e., α = .05) was
selected as the cutoff for determining whether an obtained statistic was statistically
significant.
Evaluating model fit. The following fit statistics were selected to assess model
fit when analyzing a specified model: the model chi-square (χ2) test, the root mean square
error of approximation (RMSEA), the p-value for the RMSEA test of close fit
(PCLOSE), the Goodness-of-Fit Index (GFI), the Adjusted Goodness-of-Fit Index
(AGFI), the standardized root mean square Residual (SRMR), the Normed Fit Index
(NFI), the Nonnormed Fit Index (NNFI), the Comparative Fit Index (CFI), and the
Parsimony-Adjusted Comparative Fit Index (PCFI).
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Model chi-square test. The model χ2 test is a test of the exact-fit hypothesis and
determines whether “there are no discrepancies between the population covariances and
those predicted by the model” (Kline, 2011, p. 199). An obtained χ2 value that is not
statistically significant (e.g., p > .05 when α = .05) suggests that the model is consistent
with the covariance data and, thus, the exact-fit hypothesis would not be rejected (Kline,
2011). Model χ2 tests were initially favored for SEM because they were considered
objective (Hu & Bentler, 1995). However, according to Kline (2011), a model with a
nonsignificant model χ2 test could still be misspecified. In addition, the obtained χ2 value
can be affected by nonnormal data, large correlations between observed variables, low
statistical power, and large sample sizes (Kline, 2011). As a result, it is recommended
that other fit indexes be examined to assess model fit and, when applicable, further
investigations be conducted to diagnose the reason(s) for a failed model χ2 test (Kline,
2011), such as examinations of (a) the standardized residual covariance matrix and (b) the
modification indices (Byrne, 2010). According to Byrne (2010), for well-fitting models,
the χ2 value approximates the model df.
Root mean square error of approximation. The RMSEA is a badness-of-fit
index, where lower values indicate better fit with zero indicating best fit (Kline, 2011).
Ullman (2013) classified the RMSEA as a member of the comparative fit indices, or
indexes that compare the specified model to a baseline model, typically the independence
model (i.e., a version of the model wherein none of the variables are related) or the
saturated model (i.e., a version wherein all the variables are related; df = 0). The RMSEA
“estimates the lack of fit in a model compared to a perfect (saturated) model” (Ullman,
2013, p. 722). According to MacCallum, Browne, and Sugawara (1996), RMSEA values

109

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
less than .05 indicate good fit, values between .05 and .08 indicate fair fit, values between
.08 and .10 indicate mediocre fit, and values greater than .10 indicate poor fit.
MacCallum and Austin (2000) recommended researchers use the RMSEA index
as a measure of model fit because: (a) it is sensitive to model misspecification (Hu &
Bentler, 1998); (b) popular guidelines for interpretation yield sufficient conclusions about
model quality (Hu & Bentler, 1998, 1999); and (c) as noted by Steiger (1990), confidence
intervals can be generated for RMSEA values which provide additional information
about the precision of the estimate of fit. In addition, IBM SPSS Amos Version 24.0
software tests the closeness of fit (PCLOSE) of the RMSEA value, which tests the
hypothesis that the RMSEA is “good” in the population or that the RMSEA is less than
.05 (Byrne, 2010). According to Byrne (2010), the probability value associated with the
PCLOSE should be greater than .50. However, Kline (2011) noted several limitations to
the RMSEA index, such as sensitivities to violations of normality and model size (i.e.,
RMSEA may favor “larger” models or models with more variables or factors).
Goodness-of-Fit Index and Adjusted Goodness-of-Fit Index. Unlike the
RMSEA, the GFI and AGFI have been classified as absolute fit indices, or indexes that
compare the specified model with no model at all (Byrne, 2010; Hu & Bentler, 1995).
Jӧreskog and Sӧrbom (1982) defined the GFI as “a measure of the relative amount of
variances and covariances jointly accounted for by the model” (p. 408). Ullman (2013)
noted that the GFI has been said to be analogous to R2 in multiple regression. As a
goodness-of-fit index, higher values for the GFI indicate better fit (Hooper, Coughlan, &
Mullen, 2008). Values for the GFI range from zero to one with values greater than or
equal to .90 indicating a well-fitting model (Byrne, 2010; Hooper et al., 2008); although,
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Hooper et al. (2008) also recommended a cutoff value of .95 for the GFI. Kline (2011)
noted that, unlike RMSEA, the GFI is insensitive to model size and Jӧreskog and Sӧrbom
(1982) considered the GFI to be independent of sample size, unlike the χ2 test, and robust
to violations of normality. However, mean values for the GFI have been noted to be
upwardly biased by large sample sizes (Hooper et al., 2008; Kline, 2011). Hooper et al.
(2008) advised the GFI be used with caution and Schreiber, Nora, Stage, Barlow, and
King (2006) noted that the GFI is not generally recommended.
The AGFI adjusts the GFI based upon the degrees of freedom in the specified
model (Jӧreskog & Sӧrbom, 1982). Like the GFI, values for the AGFI range from zero to
one with values greater than or equal to .90 indicating good fit (Byrne, 2010; Hooper et
al., 2008); and, like the GFI, Hooper et al. (2008) recommended a cutoff value of .95.
According to Ullman (2013), as the ratio between the number of estimated parameters
and the number of data points in the model decreases, the closer the AGFI is to the GFI.
As a result, the AGFI favors parsimony and penalizes complexity (Hooper et al., 2008).
Like the GFI, Hooper et al. (2008) noted that the AGFI is overly sensitive to sample size.
Standardized root mean square residual. Ullman (2013) referred to the SRMR
and the root mean square residual (RMR) as residual-based fit indices. Such indexes are
based upon the observed and predicted covariances (Kline, 2011). Specifically, the RMR
is a measure of the mean absolute covariance residual where an RMR value of zero
indicates perfect model fit (Kline, 2011). However, the RMR is derived using
unstandardized variables so when observed variables use different scales the RMR can be
difficult to interpret (Kline, 2011; Ullman, 2013). When the sample covariance matrix
and predicted covariance matrix are transformed into correlation matrices, values
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becomes standardized (Kline, 2011). The SRMR is a measure of the mean absolute
correlation residual (Kline, 2011). Like the RMSEA, smaller values for the SRMR
indicate better fit. Values for the SRMR range from zero to one (Kline, 2011; Ullman,
2013) and Hu and Bentler (1999) recommended a cutoff value of .08 with values less
than or equal to .08 an indication of good model fit. According to Hooper et al. (2008),
values for the SRMR are lower when specified models have more parameters and when
larger sample sizes are used.
Normed Fit Index and Nonnormed Fit Index. The NFI, an index of comparative
fit, “evaluates the estimated model by comparing the χ2 value of the model to the χ2 value
of the independence model” (Ullman, 2013, p. 721). Like the GFI and AGFI, values for
the NFI range from zero to one with higher values indicating better model fit (Ullman,
2013). Initially, NFI values greater than or equal to .90 were considered to be indicative
of well-fitting models (Bentler & Bonett, 1980); however, Hooper et al. (2008) and
Ullman (2013) have recommended a cutoff value of .95 as an indication of good model
fit. A major problem with the NFI has been a noted sensitivity to sample size, specifically
values for the NFI tend to be underestimated in small sample sizes (Bollen, 1989; Byrne,
2010; Hooper et al., 2008; Hu & Bentler, 1995; Ullman, 2013).
The NNFI provides an adjustment to the NFI based upon the degrees of freedom
in the specified model (Bollen, 1989). Like the NFI, values for the NNFI typically range
from zero to one (Ullman, 2013) with values greater than or equal to .95 indicating good
model fit (Hu & Bentler, 1999). According to Ullman (2013), the NNFI improved upon
the problem of underestimating model fit in well-fitting models which had been observed
with the NFI. In addition, Hu and Bentler (1999) observed the ML-based NNFI to be
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adequately sensitive to models with misspecified factor loadings. However, like the NFI,
the NNFI can also underestimate fit in small samples (Ullman, 2013).
Comparative Fit Index. Bentler (1990) revised the NFI to consider sample size
and offered the CFI. Like the NFI, the CFI is derived from the comparison of the
specified model with the independence model and values for the CFI range from zero to
one with higher values indicating better model fit (Byrne, 2010). Hu and Bentler (1999)
recommended a cutoff value of .95 for the CFI. Like the NNFI, Hu and Bentler (1999)
observed the ML-based CFI to be sufficiently sensitive to models with misspecified
factor loadings. In addition, the CFI has been noted to be robust to variations in sample
size and violations of normality for correctly specified models (Wang, Fan, & Willson,
1996; West et al., 1995).
Parsimony-Adjusted Comparative Fit Index. Several of the fit indexes can be
adjusted to take into account the degree of parsimony in the specified model and are
referred to as parsimony fit indices (Hooper et al., 2008). The PCFI is calibrated from the
CFI (Mulaik et al., 1989) and, according to Byrne (2010), has been favored by
researchers (Byrne, 1994; Carlson & Mulaik, 1993; Williams & Holahan, 1994) given
Bentler’s (1990) preference for the CFI as an index of choice. The PCFI “weights the
parsimony of the model against its use of the data in achieving goodness-of-fit” (Byrne,
1994, p. 655). Though no threshold levels have been recommended for parsimony fit
indices (Hooper et al., 2008), Mulaik (2009) suggested that PCFI values greater than .85
represented specified models with good fit and high disconfirmability, whereas models
with values less than .85 could use improvement. However, Mulaik et al. (1989) noted
that it is possible to obtain values as low as .50 for parsimony fit indices and obtain
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values greater than .90 for other fit indexes (e.g., GFI, CFI, etc.). According to Ullman
(2013), parsimony fit indices will always be substantially smaller than other indexes
unless the number of parameters estimated is notably smaller than the number of data
points.
A summary of the test statistic and fit indexes that were selected to evaluate
model fit in the current study, as well as their respective cutoff criterion to assess good
fit, are provided in Table 28.
Table 28
Summary of Cutoff Criterion for Selected Fit Statistics Used to Evaluate Model Fit
Fit statistic

Shorthand

Cutoff criterion for good fit

Test statistic
χ2

Model chi-square test

Nonsignificanta value

Absolute fit
GFI

≥ .95

AGFI

≥ .95

Root mean square error of approximation

RMSEA

< .05

p-value for the RMSEA test of close fit

PCLOSE

> .50

NFI

≥ .95

Nonnormed Fit Index

NNFI

≥ .95

Comparative Fit Index

CFI

≥ .95

SRMR

≤ .08

Goodness-of-Fit Index
Adjusted Goodness-of-Fit Index
Comparative fit

Normed Fit Index

Residual-based fit
Standardized root mean square residual
Parsimony fit
Parsimony-Adjusted Comparative Fit
Index

PCFI

≥ .50 for good fit and high
disconfirmability

Note. aAt the .05 level (i.e., α = .05).
Interpreting parameter estimates. According to Kline (2011), once a specified
model has satisfactory fit, parameter estimates can be evaluated, including direct effects,
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indirect effects, and total effects (Kline, 2011). Because a final model with good model
fit was provisionally accepted, estimates for direct effects, indirect effects, and total
effects between and among the variables of interest, as well as disturbance variances and
proportion of variance explained for each endogenous variable, were reported for the
final model.
Direct effects. Direct effects are depicted in specified models as straight lines
with a single arrowhead that indicate the hypothesized directional effects of one variable
on another. For example, path G in the hypothesized structural model (see Figure 17)
represents the direct effect of TUITION on AGG_CAPITAL. According to Kline (2011),
parameter estimates for direct effects are path coefficients and are interpreted like
regression coefficients in multiple regression. Similarly, covariances are depicted in
specified models as curved lines with two arrowheads that represent the covariance
between the two variables. In the hypothesized structural model, path A represents the
covariance between TUITION and SELECTIVITY. Standardized parameter estimates for
covariances are interpreted like correlation coefficients (Kline, 2011).
Indirect effects. Indirect effects are the products of the direct effects that
comprise them and are interpreted just as path coefficients (Kline, 2011). If one variable,
variable A, has more than one specific indirect effect on another variable, variable B,
then the sum of the multiple specific indirect effects is the total indirect effect of variable
A on variable B (Kline, 2011). For example, in the hypothesized structural model, there
are two indirect effects of TUITION on AGG_CAPITAL: one mediated by
NON_NEED_AID (see Figure 17, paths D and I) and one mediated by NEED_AID (see
Figure 17, paths B and J). Thus, the sum of (a) the specific indirect effect of TUITION on
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AGG_CAPITAL as mediated by NON_NEED_AID (i.e., the product of path coefficients
for paths D and I) and (b) the specific indirect effect of TUITION on AGG_CAPITAL as
mediated by NEED_AID (i.e., the product of path coefficients for paths B and J) would
be the total indirect effect of TUITION on AGG_CAPITAL. When only one indirect
effect exists between variable A and variable B in a given model, then the one specific
indirect effect is also the total indirect effect of variable A on variable B.
Total effects. Similar to total indirect effects, total effects are the sum of all direct
and indirect effects of one variable on another (Kline, 2011). For example, in the
hypothesized model (see Figure 17), the total effect of TUITION on AGG_CAPITAL
would be the sum of (a) the direct effect of TUITION on AGG_CAPITAL (i.e., path
coefficient for path G), (b) the specific indirect effect of TUITION on AGG_CAPITAL
as mediated by NON_NEED_AID (i.e., the product of the path coefficients for paths D
and I), and (c) the specific indirect effect of TUITION on AGG_CAPITAL as mediated
by NEED_AID (i.e., the product of path coefficients for paths B and J).
Disturbance variances. Disturbance variances are estimated for every
endogenous variable within a specified model and the standardized estimates for
disturbance variances represent the proportion of unexplained variance for each
endogenous variable (Kline, 2011). In the hypothesized structural model, there were three
endogenous variables, NON_NEED_AID, NEED_AID, and AGG_CAPITAL and their
disturbances, or error terms, were represented by D1, D2, and D3, respectively (see Figure
17). For a given endogenous variable, the squared multiple correlation (R2), or proportion
of variance explained, can be calculated as one minus the standardized estimate for the
disturbance variance (Kline, 2011).
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IBM SPSS Amos Version 24.0 software produced estimates for disturbance
variances when performing SEM on the final model. However, to derive probability
values (p-values) for direct effects, total indirect effects, and total effects, SEM was
performed on the final model using bootstrap estimation procedures. Specifically, 5,000
bootstrap resamples were selected, as suggested by Preacher and Hayes (2008), as well as
95% bias-corrected confidence intervals, as recommended by MacKinnon, Lockwood,
and Williams (2004) and Mallinckrodt, Abraham, Wei, and Russell (2006). Because, by
default, IBM SPSS Amos Version 24.0 software produced only total indirect effects
between two variables, multiple specific indirect effects between two variables were
derived using IBM SPSS Amos Version 24.0 software user-defined estimands
functionality as described by Arbuckle (2016).
Considering equivalent or near-equivalent models. After the final model was
selected, alternative models were also considered. According to Kline (2011), “equivalent
models yield the same predicted correlations or covariances but with different
configurations of paths among the same observed variables” (p. 225). Conversely, nearequivalent models “do not generate the exact same predicted covariances, but nearly so”
(Kline, 2011, p. 228). In the current analysis, the fit statistics in Table 28 were also used
to evaluate model fit for alternative models.
Respecification
When a specified model does not fit the data, it can be improved by adding
(building) and/or deleting (trimming) paths (Byrne, 2010; Jӧreskog, 1993; Kline, 2011;
Ullman, 2013). Kline (2011) referred to this step as respecification. The results of the
SEM analysis indicated that the hypothesized structural model was not a good fit to the
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data. As a result, the following measures were used to identify improvements that could
be made to the hypothesized structural model: the probability value of path coefficients,
modification indices (MIs) and expected parameter changes (EPCs), the standardized
residual covariance matrix, the model chi-square difference (∆χ2) test, and the Expected
Cross-Validation Index (ECVI). It is important to note that, beginning with the
respecification stage, the analysis in the current study moved from a confirmatory
analysis to an exploratory analysis (Ullman, 2013). Any adjustments to the hypothesized
structural model were based upon empirical associations that existed within the data.
However, the addition of paths were only considered if the modifications were justified
theoretically, as recommended by Kline (2011).
Probability value of path coefficients. Once a specified structural model has
been estimated, regression weights, or path coefficients, are established for each path
included in the model. When evaluating a hypothesized structural model for
misspecification, a path coefficient that is not statistically significant is an indication of a
path that can be eliminated from the model (Byrne, 2010). However, Byrne (2010)
recommended researchers identify paths that can be added to hypothesized structural
models first before removing nonsignificant paths.
Modification indices and expected parameter changes. Whereas a path
coefficient and its statistical significance are established for an existing path within an
estimated model, a modification index (MI) and its expected parameter change (EPC) are
derived for each path, or “fixed” parameter, that was not included in the specified model
(Byrne, 2010). Should the path be added to the model, the MI is the anticipated reduction
to the overall model χ2 test statistic and the EPC the anticipated change in the path
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coefficient for the parameter (Kline, 2011). MIs and EPCs with larger values are
indicative of “better” paths to add to the model with respect to predicted improvement to
overall model fit (Kline, 2011). However, it is important to note that IBM SPSS Amos
Version 24.0 software produced unstandardized EPC values. Unstandardized EPC values
are sensitive to the way by which observed variables were scaled and, as a result, can be
difficult to interpret (Byrne, 2010; Kaplan, 2000).
Standardized residual covariance matrix. Inspecting standardized residuals
(i.e., residual covariances) for large values has also been recommended for model
evaluation and modification (Byrne, 2010; Jӧreskog, 1993; Kline, 2011; Ullman, 2013).
Specifically, Byrne (2010) recommended inspecting the standardized residual covariance
matrix. The standardized residual covariance matrix captures discrepancies between the
estimated population covariance matrix and the sample covariance matrix (Byrne, 2010).
According to Byrne (2010), absolute values greater than 2.58 among the off-diagonal
elements in the standardized residual covariance matrix are statistically significant and
are indicators of model misspecification.
Model chi-square difference test. The model ∆χ2 test statistic measures the
difference between the χ2 values of two hierarchical models (i.e., two iterations of a
model where each lie between the same independence and saturated models) that are
estimated with the same data (Byrne, 2010; Kline, 2011). According to (Kline, 2011), the
∆χ2 test “can be used to test the statistical significance of the decrement in overall fit” (p.
215) as a path is added or eliminated. A statistically significant ∆χ2 value between two
hierarchical models (i.e., an original model and new model with the new model
producing a smaller χ2 value) indicates that the overall fit of the new model is
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significantly better than that of the original model (Kline, 2011). The p-values for
obtained ∆χ2 values were derived using Microsoft Excel 2013 software and the CHIDIST
function as outlined by Salkind (2010).
Expected Cross-Validation Index. The ECVI “is a measure of the discrepancy
between the fitted covariance matrix in the analyzed sample and the expected covariance
matrix that would be obtained in another sample of the same size” (Jöreskog, 1993, p.
307). According to Byrne (2010), after estimating two or more hierarchical models, the
model with the lowest ECVI value would exhibit the greatest potential for replication. In
addition, confidence intervals can also be derived for an obtained ECVI value to
determine the precision of the index (Browne & Cudeck, 1993).
Table 29
Summary of Criterion for Selected Test Statistics and Indexes Used for Model
Respecification
Test statistic/index
Probability value of path
coefficient
Modification index
Expected parameter change

Shorthand
p

Expected cross-validation index

Nonsignificanta value indicative of
path to delete

MI

Large value indicative of path to add

EPC

Large value indicative of path to add

Standardized residual covariance
matrix
Model chi-square difference
test

Criterion

Absolute values > 2.58 indicative of
model misspecification
∆χ2
ECVI

Significanta value indicative of model
improvement
Smaller value indicative of model
improvement

Note. aAt the .05 level (i.e., α = .05).
A summary of the criterion for each test statistic and index that were used for
model respecification are displayed in Table 29. Once a respecified model had been
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estimated, the model was evaluated for fit using the same fit statistics that were used to
evaluate the hypothesized structural model (see Table 28).
Reporting Results
The results of the analyses are reported in Chapter 4. The author of this study
followed the best practices for reporting SEM results as recommended by Hoyle and
Panter (1995) and Schreiber et al. (2006).
Limitations and Delimitations
Several limitations and delimitations were present in the current study. First, (a)
the measured variables and (b) the sampled four-year, public postsecondary institutions
and undergraduate students included in the current study were limited to those contained
within the NPSAS:12. As is typically the case with secondary data analyses (McCall &
Appelbaum, 1991), data collection for the NPSAS:12 occurred for a different purpose
than the current study. Specifically, the purpose of the NPSAS:12 was to examine how
students and their families pay for postsecondary education (Wine et al., 2014), whereas
the aim of the current study was to examine, using a critical theory perspective, the
relationships between select postsecondary education policies and practices and the
average amount of enrolled undergraduate students’ aggregate capital among four-year,
public postsecondary institutions. As a result, many of the variables of interest for the
current study (e.g., composites of students’ economic, cultural, social, and aggregate
capital) were constructed from measured variables collected for the NPSAS:12 that were
not intended to measure such concepts. As a result, composite scores created from
NPSAS:12 variables may lack construct validity. Nonetheless, the variables contained
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within the restricted-use NPSAS:12 data files were considered sufficient empirically for
establishing the variables of interest utilized in the present study.
Overlooking the impact of the stratified multistage cluster sampling strategy used
by members of RTI International for the NPSAS:12, wherein the population of enrolled
college students was first stratified at the postsecondary institution level and then at the
student level, established additional delimitations to the study. Statistical analysis weights
were computed for each NPSAS:12 sampled institution and student, or study member, so
that study members would represent the target population for the NPSAS:12 and to
compensate for the unequal probability of section of institutions and students and to
adjust for multiplicity at the institution and student levels, unknown student eligibility,
nonresponse, and poststratification (Wine et al., 2014). However, none of the NPSAS:12
analysis weights were employed. As such, findings from the current study may be
representative on the variables selected for stratification rather than the target population
for the NPSAS:12 of all degree/credential-seeking college students enrolled during the
2011-12 academic year in Title IV eligible postsecondary institutions in the U.S.
Therefore, findings from the present study may are limited to the subsample of
undergraduate NPSAS:12 study members (N = 12,770; rounded to the nearest ten) and
four-year, public postsecondary institutions (N = 330; rounded to the nearest ten)
included in the current data analyses.
Also, even though the final sample of N = 330 (rounded to the nearest ten) fouryear, public postsecondary institutions for the current study was considered ideal for
SEM based on the N:q ratio of 20:1 (Kline, 2011) and the number of model parameters
contained within the hypothesized structural model, an a priori power analysis revealed
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that sample size may have been a limitation. Based on the RMSEA (𝜀) and assuming 𝜀
follows a noncentral χ2 distribution, MacCallum et al. (1996) proposed a power analysis
for covariance structural modeling based upon tests for three different null hypotheses for
a given sample size (N), alpha (α), model degrees of freedom (df), and parameter estimate
for the RMSEA under an alternative hypothesis (𝜀𝑎 ): (a) the exact-fit hypothesis, or
𝐻0 : 𝜀0 = 0, where 𝜀0 = 0 and 𝜀𝑎 = .05; (b) the close-fit hypothesis, or 𝐻0 : 𝜀0 ≤ .05,
where 𝜀0 = .05 and 𝜀𝑎 = .08; and (c) the not-close-fit hypothesis, or 𝐻0 : 𝜀0 ≥ .05, where
𝜀0 = .05 and 𝜀𝑎 = .01. The latter is an inversion of the close-fit hypothesis (Kline, 2011).
For the hypothesized structural model (df = 5), an α = .05, and N = 300, power
estimates were .273, .269, and .181 for the tests of the exact-fit hypothesis, close-fit
hypothesis, and not-close-fit hypothesis, respectively (MacCallum et al., 1996). For
example, assuming the underlying assumptions are true, the estimated power of .269 for
the test of the close-fit hypothesis suggests that if the hypothesized structural model truly
does not have close fit in the population, then the estimated probability that the model
would be rejected is approximately 27% for a sample size of N = 300 cases. Similarly, the
estimated power of .181 for the test of the not-close-fit hypothesis suggests that there
would be roughly an 18% chance of detecting a model with good model fit with a sample
size of N = 300 cases. According to MacCallum et al. (1996), based upon the same
assumptions, to attain power estimates of .80 for the tests of the close-fit and not-close-fit
hypotheses, the minimum sample size would need to be between (a) 1,238 and 1,807 and
(b) 1,069 and 1,426, respectively. Similarly, for the test of exact-fit hypothesis, the
minimum sample size would need to be between (a) 910 and 1,194 for a power of .80 and
(b) 502 and 644 for a power of .50 (MacCallum et al., 1996). Therefore, based upon the a
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priori power analysis and a final sample of N = 330 (rounded to the nearest ten) fouryear, public postsecondary institutions, the estimated power at the model level for the
present study was considered low. However, it is important to note the total population of
four-year, public postsecondary institutions in the 2011-12 universe was approximately
670 (Wine et al., 2014), meaning approximately 50% of the total population of four-year,
public postsecondary institutions were sampled for the current study.
Finally, and perhaps most importantly, a critical theory perspective served as an
additional delimitation for the current study. All aspects of the present study were framed
within a critical theory perspective, including the selection of the research questions,
conceptual framework, review of prior research, selection of variables, establishment of
the hypothesized model, and data collection, analysis, and interpretations. As such, the
present study provides only one of many perspectives through which the variables
included in the current analysis may be investigated. Thus, not all competing or counterarguments have been incorporated into the current study.
Ethical Considerations
The protection of participants’ identifiable information was paramount to the
current study. The confidentiality of identifiable student- and postsecondary institutionlevel data in the restricted-use NPSAS:12 data files was maintained by strict adherence to
the IES restricted-use data security protocols as required and approved by the director of
the IES Data Security Office. No individually identifiable student- or institution-level
data were included in the results of this study. In addition, because NPSAS:12 survey
weights were not employed in the current analysis, all counts of sampled NPSAS:12
students and postsecondary institutions have been rounded to the nearest ten.
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CHAPTER 4: RESULTS
The purpose of the current study was to examine the relationships between
postsecondary education policies and practices, namely tuition costs, student financial
aid, selectivity, and proximity, and enrolled undergraduate students’ aggregate capital (or
cumulative available resources). From a critical theory perspective, it was assumed that,
among four-year, public postsecondary institutions in the U.S., the majority of the
selected policies and practices favored students with higher levels of aggregate capital
than not; and, as a result, may be contributing to the disproportionate enrollment rates
between students by family income. Based upon theory and prior research, a
hypothesized model was constructed (see Figure 18).
Percentage of
non-need-based
gift aid recipients

+

Tuition costs

─
+

+

Proximity to
enrolled students

Enrolled students’
aggregate capital

+
+

Selectivity

+

+

─

Percentage of
need-based
gift aid recipients

─

Figure 18. Hypothesized model of the relationships between tuition costs, student
financial aid, institutional selectivity, proximity, and enrolled undergraduate students’
aggregate capital. Four-year, public postsecondary institutions were the unit of analysis.
Central to the hypothesized model was the establishment of the multidimensional
construct, aggregate capital. As suggested by Bourdieu (1986), aggregate capital was
assumed to be comprised of three forms of capital (economic, cultural, and social) and all
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three forms of capital were assumed to be positively correlated with one another. For
example, it was presumed that students with larger amounts of economic capital would
tend to have larger amounts of cultural capital and that students with larger amounts of
social capital would then have larger amounts of economic capital. In addition, the
establishment of the multidimensional construct, aggregate capital, allowed for multiple
theoretical frameworks from the fields of economics and sociology to be incorporated
into the current study, as recommended by Perna (2006). The multiple theoretical
frameworks and prior research guided the configuration of the relationships among the
variables of interest within the hypothesized model.
To test the hypothesized model, a hypothesized structural model was constructed
(see Figure 19). The variables included in the hypothesized structural model are defined
in Table 30. As recommended when constructing a hypothesized structural model
pictorially (Kline, 2011), (a) rectangles indicated observed, or measured, variables; (b)
circles indicated latent variables, including error terms; (c) straight lines with a single
arrowhead indicated the hypothesized directional effects of one variable on another, or
direct effects; and (d) curved lines with two arrowheads indicated covariances (or
correlations) between two variables.
For the current study, a cross-institutional analysis with four-year, public
postsecondary institutions as the unit of analysis was employed. Secondary data from the
U.S. Department of Education (ED), Institute of Education Sciences (IES), National
Center for Education Statistics’ (NCES) restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data files were used to measure the variables of interest
in the hypothesized structural model. Structural equation modeling (SEM) was performed
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to examine (a) the overall fit of the model to the data, (b) the amount of variance in the
average amount of enrolled undergraduate students’ aggregate capital that can be
explained, and (c) the direct, indirect, and total effects among the variables of interest.
*
D1

*

*

TUITION

D

*
*

A

*

1.0
NON_NEED_AID

B

*

*

G

I

*

PROXIMITY

1.0
AGG_CAPITAL

F

*

C

SELECTIVITY

E

*

*

H

J

*

*

D3

*

NEED_AID
1.0
D2

*
Figure 19. Hypothesized structural model. Four-year, public postsecondary institutions
were the unit of analysis. * = free parameter (to be estimated); D1 = disturbance (or error
term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
The SEM analyses followed the six steps recommended by Kline (2011): (a)
specification, (b) identification, (c) measure selection and data collection, (e) estimation,
(e) respecification, and (f) reporting results. The hypothesized structural model, or Model
1, was a recursive model that was specified in Chapter 2 and identified in Chapter 3.
Model 1 had 21 data points and 16 parameter estimates (i.e., nine path coefficients, six
variances, and one covariance) resulting in a total model degrees of freedom (df) equal to
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five. In addition, path coefficients for the direct effect of each disturbance (or error term)
were fixed to equal the constant 1.0.
Table 30
Descriptions of the Variables of Interest Included in the Hypothesized Structural Model
Variable

Description

Independent variables
NEED_AID

The percentage of enrolled undergraduate students who
received need-based gift aid.

NON_NEED_AID

The percentage of enrolled undergraduate students who
received non-need-based gift aid but no need-based gift aid.

PROXIMITY

The average distance (in miles) between enrolled undergraduate
students’ homes and the institution.

SELECTIVITY

Whether the institution was selective or not.

TUITION

The average tuition costs charged to enrolled undergraduate
students.

Dependent variable
AGG_CAPITAL

The average amount of enrolled undergraduate students’
aggregate capital.

Note. Four-year, public postsecondary institutions were the unit of analysis.
Assumptions
Prior to testing the hypothesized structural model (Model 1) using SEM, the data
were screened for the necessary assumptions of sample size, missing data, outliers,
normality, linearity, and the absence of multicollinearity and singularity (Kline, 2011;
Ullman, 2013). Unless otherwise noted, IBM SPSS Version 24.0 software was used to
screen the data.
Sample Size
The restricted-use NPSAS:12 undergraduate student data files included data about
all undergraduate students who enrolled in one or more Title IV eligible postsecondary
institutions in the 50 states and the District of Columbia during the 2011-12 academic
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year. Because the current study focused specifically on four-year, public postsecondary
institutions, a subset of undergraduate students who enrolled in four-year, public
postsecondary institutions, and one institution only, were selected (N = 12,770; rounded
to the nearest ten). Data about students were averaged in order to generate summary
scores for each four-year, public postsecondary institution. Thus, the overall initial
sample for the analysis was N = 340 (rounded to the nearest ten) four-year, public
postsecondary institutions.
Kline (2011) recommended researchers follow the N:q rule to determine the ideal
sample size for an analysis using SEM. An ideal sample size should equate to, at
minimum, an N:q ratio of 20:1, where N is the number of cases and q is the number of
model parameters requiring statistical estimates. The hypothesized structural model
contains 16 model parameters (or free parameters) requiring statistical estimates (see
Figure 19). Based upon the N:q rule, the minimum ideal sample size for this study would
be 320 four-year, public postsecondary institutions. Thus, the initial sample of N = 340
(rounded to the nearest ten) cases was considered adequate for the current study.
Missing Data
Descriptive statistics showed that none of the cases of four-year, public
postsecondary institutions (N = 340; rounded to the nearest ten) contained missing data.
Outliers
The data were screened for both univariate and multivariate outliers. First,
dichotomous and continuous variables were examined separately for univariate outliers.
For the dichotomous variable, SELECTIVITY, a review of frequencies and a histogram
revealed that the data did not exceed a 90-10 split between categories (Tabachnick &
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Fidell, 2013); therefore, it was assumed that no univariate outliers were present. An
examination of box plots for the continuous variables, AGG_CAPITAL, NEED_AID,
NON_NEED_AID, PROXIMITY, and TUITION, however, indicated the presence of
univariate outliers for all but NEED_AID.
Before determining how best to handle the univariate outliers, the data were
screened for multivariate outliers. To screen the data for multivariate outliers,
Mahalanobis distance was computed for each case using all six variables of interest and
then compared to the appropriate chi-square (χ2) value (i.e., df = 6) with an alpha of .001
(Tabachnick & Fidell, 2013). Results indicated that six cases had Mahalanobis distance
values greater than 22.46 (df = 6, p < .001). It is important to note that the majority of the
six cases that were multivariate outliers had also been identified previously as univariate
outliers.
To assist in determining how best to handle the outliers, descriptive statistics for
the variables of interest were obtained from the initial sample (see Table 31). Based upon
absolute values of skewness and kurtosis greater than or equal to 2.00 and 7.00, in turn,
for continuous variables (West et al., 1995), NON_NEED_AID and PROXIMITY were
considered to be substantially and severely univariate nonnormal, respectively. Though
transformations can be used to address outliers and nonnormality for univariate data,
Kline (2011) noted that transformations (a) can fail to resolve issues of severe univariate
nonnormality and, thus, multivariate normality and (b) establish new scores for the
transformed variable that no longer equate to the original scores. The latter can increase
the difficulty of data interpretation when the original scales are meaningful or commonly
used (Tabachnick & Fidell, 2013).
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Table 31
Summary of Minimum, Maximum, Means, Standard Deviations, Skewnesses, and
Kurtoses for the Variables of Interest from the Initial Sample (N = 340)
Variable

Min.

Max.

M

SD

Skewness

Kurtosis

Independent variables
NEED_AID

0.000

1.000

0.536

0.185

0.165

0.347

NON_NEED_AID

0.000

1.000

0.109

0.128

2.061

7.563

PROXIMITY

2.000

1,006.143

89.732

85.806

4.367

38.982

SELECTIVITY

0.000

1.000

0.737

0.441

─1.083

─0.831

696.774

26,583.000

7,669.355

3,653.634

1.285

3.015

1.330

4.522

3.465

0.363

─1.394

3.955

TUITION
Dependent variable
AGG_CAPITAL

Note. N = 340 (rounded to the nearest ten) four-year, public postsecondary institutions.
The initial sample included six multivariate outliers based upon Mahalanobis distance
values > 22.46 (df = 6, p < .001). NEED_AID = the percentage of enrolled undergraduate
students who received need-based gift aid; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; SELECTIVITY = whether the institution was
selective or not; TUITION = the average tuition costs charged to enrolled undergraduate
students; AGG_CAPITAL = the average amount of enrolled undergraduate students’
aggregate capital.
Conversely, the deletion of multivariate outliers can resolve issues of extreme
univariate and multivariate nonnormality without confounding the results of maximum
likelihood (ML) estimation while preserving much of the original data (Gao, Mokhtarian,
& Johnston, 2008). As a result, it was decided that the deletion of the six cases that were
multivariate outliers was the better option for handling the univariate and multivariate
outliers. The deletion of the six multivariate outliers resulted in a final sample of N = 330
(rounded to the nearest ten) cases which was greater than the minimum of 320 cases
needed to meet Kline’s (2011) N:q ratio of 20:1 for establishing an ideal sample size for
the current analysis.
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Table 32
Summary of Minimum, Maximum, Means, Standard Deviations, Skewnesses, and
Kurtoses for the Variables of Interest from the Final Sample (N = 330)
Variable

Min.

Max.

M

SD

Skewness

Kurtosis

Independent variables
NEED_AID

0.000

1.000

0.539

0.180

0.258

0.196

NON_NEED_AID

0.000

0.576

0.106

0.119

1.407

1.919

PROXIMITY

4.000

381.785

85.918

65.924

1.228

1.682

SELECTIVITY

0.000

1.000

0.742

0.438

─1.109

─0.775

696.774

21,798.263

7,631.202

3,518.835

1.030

1.565

2.229

4.522

3.472

0.341

─1.010

1.269

TUITION
Dependent variable
AGG_CAPITAL

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
The final sample excluded six multivariate outliers contained in the initial sample.
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; NON_NEED_AID = the percentage of enrolled undergraduate students
who received non-need-based gift aid but no need-based gift aid; PROXIMITY = the
average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students; AGG_CAPITAL =
the average amount of enrolled undergraduate students’ aggregate capital.
Normality
Next, the data were screened for univariate and multivariate normality. Univariate
normality was assessed by examining descriptive statistics, histograms, Q-Q plots, and PP plots. Based upon absolute values for (a) skewness greater than 1.00, for dichotomous
variables, and (b) skewness and kurtosis greater than or equal to 2.00 and 7.00,
respectively, for continuous variables (West et al., 1995), an examination of descriptive
statistics for the variables of interest indicated the presence of slight univariate
nonnormality for all but NEED_AID (see Table 32), as did a review of histograms, Q-Q
plots, and P-P plots.
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Multivariate normality was assessed based upon the critical ratio (z-score) for
Mardia’s coefficient of multivariate kurtosis, a statistic that was derived using IBM SPSS
Amos Version 24.0 software. The obtained value of the critical ratio for Mardia’s
coefficient of multivariate kurtosis was 5.478. Various cutoffs for the critical ratio for
Mardia’s coefficient of multivariate kurtosis have been proposed. For example, Gao et al.
(2008) asserted that a sample can be considered multivariate normally distributed when
the critical ratio is less than 1.96, whereas Byrne (2010) suggested that values greater
than 5.00 are indicative of multivariate nonnormality. As such, the data were considered
to be moderately multivariate nonnormal.
Although the data were observed to be moderately multivariate nonnormal, SEM
performed with ML estimation has been observed to be sufficiently robust to violations
of normality when (a) univariate distributions are not substantially nonnormal (West et
al., 1995) and (b) the critical ratio for Mardia’s coefficient of multivariate kurtosis is
somewhat larger than desired (Gao et al., 2008). As a result, no transformations were
made to the variables of interest.
Linearity
The assumption of linearity was assessed by evaluating bivariate scatterplots for
each of the 15 pairs of variables and deemed adequate.
Absence of Multicollinearity and Singularity
To screen the data for the absence of multicollinearity and singularity, six
multiple linear regressions were performed using the six variables of interest with each
serving as the dependent variable. For all six of the multiple regressions, the obtained
values for tolerance were all greater than .10 and variance inflation factor (VIF) were all
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less than 10.00 (Kline, 2011). Therefore, the assumption of the absence of
multicollinearity and singularity was presumed to have been met.
Table 33
Summary of the Correlation Matrix, Means, and Standard Deviations for the Variables of
Interest
Variable
1. AGG_CAPITAL

1

2

3

4

5

6

1.000***
─0.538***

1.000***

3. NON_NEED_AID

0.325***

─0.349***

1.000***

4. PROXIMITY

0.371***

─0.241***

0.173***

1.000***

5. SELECTIVITY

0.235***

─0.284***

0.136***

0.175***

1.000***

6. TUITION

0.385***

─0.346***

0.120***

0.396***

0.405***

1.000

M

3.472***

0.539***

0.106***

85.918***

0.742***

7,631.202

SD

0.341***

0.180***

0.119***

65.924***

0.438***

3,518.835

2. NEED_AID

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
*p < .05. **p < .01. ***p < .001.
Analyses
SEM was performed using IBM SPSS Amos Version 24.0 software to test the
hypothesized structural model using raw data from the final sample of N = 330 (rounded
to the nearest ten) four-year, public postsecondary institutions. SEM was conducted using
ML estimation, a technique that West et al. (1995) recommended for smaller sample sizes
(e.g., less than 1,000 cases) when univariate data distributions are not substantially
nonnormal (e.g., skewness = 2; kurtosis = 7). See Table 33 for a summary of the
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correlation matrix, means, and standard deviations for the variables of interest. The data
matrix was positive definite.
Research Question 1: Model Fit
The purpose of the first research question was to determine whether the
hypothesized structural model fit the data and, if not, whether the hypothesized structural
model could be respecified to improve overall model fit. Specifically, research question 1
was as follows:
1.

Does the hypothesized structural model produce an estimated population
covariance matrix that is consistent with the sample covariance matrix?
a.

If the data do not fit the hypothesized structural model, can the model be
improved?

The following fit statistics were used to evaluate model fit: the model chi-square
(χ2) test, the Goodness-of-Fit Index (GFI), the Adjusted Goodness-of-Fit Index (AGFI),
the root mean square error of approximation (RMSEA), the p-value for the RMSEA test
of close fit (PCLOSE), the Normed Fit Index (NFI), the Nonnormed Fit Index (NNFI),
the Comparative Fit Index (CFI), the standardized root mean square residual (SRMR),
and the Parsimony-Adjusted Comparative Fit Index (PCFI). Cutoff criteria recommended
by Kline (2011) was used for the model χ2 test; Hooper et al. (2008) for the GFI and
AGFI; MacCallum et al. (1996) for the RMSEA; Byrne (2010) for the PCLOSE; Hooper
et al. (2008) and Ullman (2013) for the NFI; Hu and Bentler (1999) for the NNFI, CFI,
and SRMR; and Mulaik et al. (1989) for the PCFI. As recommended when using SEM
(Kline, 2011), an alpha of .05 was selected as the cutoff for determining whether an
obtained statistic was statistically significant.
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Table 34
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for the Hypothesized Structural Model (Model 1)
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

5

χ

≤ df

99.834

p

> .05

.000

GFI

≥ .95

.913

AGFI

≥ .95

.633

< .05 (.00 ─ .05)

.240 (.201 ─ .283)

PCLOSE

> .50

.000

NFI

≥ .95

.736

NNFI

≥ .95

.215

CFI

≥ .95

.738

SRMR

≤ .08

.141

PCFI

≥ .50

.246

─

.402 (.314 ─ .512)

2

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
When an estimated model is a poor fit to the data, it can be respecified by adding
or deleting paths in order to improve model fit (Byrne, 2010; Jӧreskog, 1993; Kline,
2011; Ullman, 2013). Model modification, or respecification, requires the model be
specified, identified, and estimated anew (Kline, 2011). As recommended by Byrne
(2010), the following statistics were used to determine which paths should be added or
deleted, in addition to theoretical considerations, during the respecification process: the
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statistical significance of path coefficients, modification indices (MIs) and expected
parameter changes (EPCs), the standardized residual covariance matrix, the model chisquare difference (∆χ2) test, and the Expected Cross-Validation Index (ECVI).
Lastly, because a model with satisfactory fit was obtained, alternative models
with acceptable fit were also examined to identify a final model that best represented the
data. Alternative models were assessed and respecified using the same aforementioned
test statistics and indexes. Also, theoretical justifications were considered when
identifying the model with best fit.
Hypothesized structural model (Model 1). The ML estimation process
converged for the hypothesized structural model, or Model 1, and the solution was
admissible. As shown in Table 34, the obtained values for the fit statistics used to assess
model fit suggested the overall fit of Model 1 was poor. For example, Model 1 failed the
model χ2 test (χ2(5) = 99.834, p < .001). Because the model χ2 test statistic was
statistically significant, the exact-fit hypothesis was rejected, meaning Model 1 was
inconsistent with the covariance data (Kline, 2011). Similarly, all of the other values for
the remaining fit statistics in Table 34 failed to meet their prescribed cutoff criterion. The
GFI, AGFI, NFI, NNFI, and CFI values were all below their respective .95 thresholds for
good fit; the RMSEA and the values of the lower and upper limits of its 90% confidence
interval (CI) were all greater than .10 indicating poor fit (MacCallum et al., 1996); the
PCLOSE was below the .50 cutoff, meaning the model fit was not close-fitting; and, the
SRMR value was greater than the .08 threshold, an indication that the observed and
predicted covariances were not in agreement. Lastly, the PCFI value suggested that
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Model 1 was not parsimonious as was expected given the number of parameter estimates
in the model was not substantially smaller than the number of data points (Ullman, 2013).
A review of the off-diagonal elements in the standardized residual covariance
matrix for Model 1 revealed several significant differences between the estimated
population covariance matrix and the sample covariance matrix. Standardized residual
covariances greater than 2.58 are indicative of statistically significant discrepancies
(Byrne, 2010). According to the data in Table 35, several statistically significant
discrepancies existed between the observed and predicted covariance matrices and the
greatest discrepancy occurred between TUITION and PROXIMITY.
Table 35
Standardized Residual Covariance Matrix for the Hypothesized Structural Model (Model
1)
Variable
1. AGG_CAPITAL

1

2

3

4

5

1.422*
─1.486*

0.000*

3. NON_NEED_AID

2.750*

─5.297*

0.000*

4. PROXIMITY

3.373*

─4.372*

3.136*

0.000*

5. SELECTIVITY

0.624*

0.000*

0.000*

3.171*

0.000*

6. TUITION

1.371*

0.000*

0.000*

7.165*

0.000*

2. NEED_AID

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Standardized residual covariances with absolute values > 2.58 are in boldface.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
Because the overall fit for Model 1 was determined to be unsatisfactory,
adjustments to the model were considered to improve model fit. As suggested by Byrne
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(2010), an evaluation of paths that could be added to Model 1 was conducted before
determining which paths could be removed. A review of MIs for Model 1 indicated that
adding a covariance between TUITION and PROXIMITY would provide the greatest
improvement to overall model fit by reducing the model χ2 value by at least a difference
of 41.372 (see Table 36). Though the covariance between TUITION and PROXIMITY
also had the largest EPC value, the large value was attributed to the different scales used
to measure the variables. Empirically, however, evaluations of the standardized residual
covariances and MIs for Model 1 suggested that the addition of a covariance between
TUITION and PROXIMITY would improve overall model fit.
Table 36
Modification Indexes and Expected Parameter Changes for the Hypothesized Structural
Model (Model 1)
Parameter

MI

EPC

Paths
PROXIMITY → NON_NEED_AID

5.167*****

0.000****

NEED_AID → NON_NEED_AID

28.822*****

─0.193****

NON_NEED_AID → NEED_AID

32.897*****

─0.444****

41.372*****

75,097.189****

5.167*****

0.966****

33.689*****

─0.006****

Covariances
TUITION ↔ PROXIMITY
D1 ↔ PROXIMITY
D2 ↔ D1

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
MI = modification index; EPC = expected parameter change. PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
NON_NEED_AID = the percentage of enrolled undergraduate students who received
non-need-based gift aid but no need-based gift aid; NEED_AID = the percentage of
enrolled undergraduate students who received need-based gift aid; TUITION = the
average tuition costs charged to enrolled undergraduate students; D1 = disturbance (or
error term) for NON_NEED_AID; D2 = disturbance (or error term) for NEED_AID.
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Figure 20. Model 2. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Theoretically, it made sense that TUITION and PROXIMITY would covary
positively. Often administrators at public postsecondary institutions charge higher tuition
rates to students who, geographically, reside farther from the institution. For example,
college personnel establish higher tuition rates for (a) students who reside in areas that
are deemed out-of-district, or areas that fall outside a specified radius from the institution,
versus those within the specified radius, or in-district, and (b) students who reside out-ofstate (i.e., not in the state in which the school is located) versus those who reside in-state.
As a result, path K, was added to Model 1 to establish Model 2 (see Figure 20). Like
Model 1, Model 2 was a recursive model with 21 data points and the path coefficients for

140

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
the direct effects of each disturbance (or error term) was fixed to equal the constant 1.0.
Model 2 included 17 parameter estimates and the df was four.
Table 37
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 2
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

4

χ2

≤ df

54.110

p

> .05

.000

GFI

≥ .95

.948

AGFI

≥ .95

.725

< .05 (.00 ─ .05)

.195 (.151 ─ .243)

PCLOSE

> .50

.000

NFI

≥ .95

.857

NNFI

≥ .95

.482

CFI

≥ .95

.862

SRMR

≤ .08

.097

PCFI

≥ .50

.230

─

.269 (.207 ─ .353)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
Model 2. The ML estimation process converged for Model 2 and the solution was
admissible. However, even with the addition of path K, the overall fit of Model 2 was
poor. As shown in Table 37, Model 2 failed the model χ2 test (χ2(4) = 54.110, p < .001).
In addition, none of the other goodness-of-fit indexes were acceptable (i.e., GFI = .948;
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AGFI = .725; NFI = .857; NNFI = .482; and CFI = .862). The RMSEA value of .195 and
the lower and upper limits of its 90% CI, .151 and .243, respectively, were all greater
than .10 indicating poor fit. As well, the PCLOSE value of .000 and the SRMR value of
.097 were both indicative of a poor-fitting model. Lastly, the PCFI value was .230 for
Model 2, meaning the model was not parsimonious.
Table 38
Standardized Residual Covariance Matrix for Model 2
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.979*
─1.289*

0.112*

3. NON_NEED_AID

2.671*

─5.385*

0.015*

4. PROXIMITY

1.604*

─2.693*

2.663*

0.000*

5. SELECTIVITY

0.912*

─0.285*

0.082*

3.171*

0.000*

6. TUITION

0.502*

─0.375*

0.171*

1.061*

1.022*

2. NEED_AID

6

0.542*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Standardized residual covariances with absolute values > 2.58 are in boldface.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
However, the difference in overall model fit from Model 1 to Model 2 was
statistically significant (∆χ2(1) = 45.724, p < .001). Furthermore, Model 2 (ECVI = .269)
had a lower ECVI value than Model 1 (ECVI = .402). When sorting hierarchical models
by their ECVI values, the model with the lowest ECVI value would exhibit the greatest
potential for replication (Byrne, 2010). As a result, the addition of path K, a covariance
between TUITION and PROXIMITY, significantly improved overall model fit.
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A review of the off-diagonal elements in the standardized residual covariance
matrix for Model 2 revealed several statistically significant differences between the
observed and predicted covariance matrices and provided indications of further
improvements that could be made to Model 2 (see Table 38). Specifically, the greatest
discrepancy between the observed and predicted covariance matrices appeared between
the variables NEED_AID and NON_NEED_AID. As a result, MIs were evaluated to
determine if any additional paths could be added to Model 2 to improve model fit.
Table 39
Modification Indexes and Expected Parameter Changes for Model 2
Parameter

MI

EPC

Paths
PROXIMITY → NON_NEED_AID

5.167******

0.000******

NEED_AID → NON_NEED_AID

29.075******

─0.195******

NON_NEED_AID → NEED_AID

32.936******

─0.445******

PROXIMITY ↔ SELECTIVITY

7.337******

3.681******

D1 ↔ PROXIMITY

5.964******

0.966******

D2 ↔ PROXIMITY

4.592******

─1.204******

33.689******

─0.006******

Covariances

D2 ↔ D1

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
MI = modification index; EPC = expected parameter change. PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
NON_NEED_AID = the percentage of enrolled undergraduate students who received
non-need-based gift aid but no need-based gift aid; NEED_AID = the percentage of
enrolled undergraduate students who received need-based gift aid; SELECTIVITY =
whether the institution was selective or not; D1 = disturbance (or error term) for
NON_NEED_AID; D2 = disturbance (or error term) for NEED_AID.
An evaluation of MIs for Model 2, confirmed that the addition of a direct effect,
or path, from NON_NEED_AID to NEED_AID would provide the greatest improvement
to overall model fit by reducing the model χ2 value by at least a difference of 32.936 (see
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Table 39). Although the MI for the covariance between D1 and D2 was technically the
largest (MI = 33.689), it was substantively meaningless as there was no assumption that
NON_NEED_AID and NEED_AID shared at least one common unmeasured cause.
Additionally, among paths, the EPC value for the direct effect from NON_NEED_AID to
NEED_AID was the largest. However, it is important to note that the EPC values were
unstandardized values and impacted by the scales of the observed variables.
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Figure 21. Model 3. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Theoretically, the addition of a direct (and negative) effect from
NON _NEED_AID to NEED_AID was sound. The two variables each measured the
percentage of two independent and distinct groups of students receiving gift aid (i.e.,
need-based gift aid recipients and non-need-based gift aid recipients, respectively) that,
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when combined, could not exceed 100%. Meaning, for example, an increase to
NON_NEED_AID could decrease NEED_AID. In addition, from a critical theory
perspective, the path supported the assumption that non-need-based gift aid awards can
have a negative impact on the enrollment rates of students with less aggregate capital
and, thus, less economic capital (or those most likely to receive need-based gift aid). As a
result, path L, a direct effect from NON_NEED_AID to NEED_AID, was added to
Model 2 to establish Model 3 (see Figure 21). Like Model 1 and Model 2, Model 3 was a
recursive model with 21 data points and the path coefficient for the direct effect of each
disturbance (or error term) was fixed to equal the constant 1.0. With the addition of path
L, the number of parameter estimates for Model 3 was 18 and the df was three.
Model 3. The ML estimation process converged for Model 3 and the solution was
admissible. The fit statistics, shown in Table 40, indicated that Model 3 was a better fit to
the data than Model 2, with several fit indexes for Model 3 indicating acceptable fit.
Though Model 3 failed the model χ2 test (χ2(3) = 18.563, p < .001), the GFI value of .982,
the NFI value of .951, the CFI value of .957, and the SRMR value of .066 suggested good
model fit. The RMSEA value of .126 was an indication of poor fit, however, the lower
limit of its 90% CI was .075 and the upper limit was .183 suggesting mediocre to poor fit,
respectively (MacCallum et al., 1996). The PCLOSE value of .009 suggested the model
fit was not close-fitting and the PCFI value of .191 indicated that Model 3 was not
parsimonious. Provisionally, Model 3 appeared to be a fair-to-mediocre fit to the data.
The improvement in overall model fit from Model 1 to Model 3 was statistically
significant (∆χ2(2) = 81.271, p < .001), as was the improvement in overall model fit from
Model 2 to Model 3 (∆χ2(1) = 35.547, p < .001). Moreover, the ECVI value of .166 for
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Model 3 was lower than the ECVI values for Model 1 and Model 2, meaning Model 3
had greater potential for replication. Thus, adding a direct effect from NON_NEED_AID
to NEED_AID significantly improved overall model fit.
Table 40
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 3
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

3

χ2

≤ df

18.563

p

> .05

.000

GFI

≥ .95

.982

AGFI

≥ .95

.874

< .05 (.00 ─ .05)

.126 (.075 ─ .183)

PCLOSE

> .50

.009

NFI

≥ .95

.951

NNFI

≥ .95

.785

CFI

≥ .95

.957

SRMR

≤ .08

.066

PCFI

≥ .50

.191

─

.166 (.136 ─ .220)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
Upon evaluation of the off-diagonal elements of the standardized residual
covariance matrix for Model 3, the largest discrepancy between the observed covariance
matrix and predicted covariance matrix appeared between the variables SELECTIVITY
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and PROXIMITY (see Table 41). As a result, a further inspection of additional paths that
could be added to Model 3 to improve overall model fit proceeded.
Table 41
Standardized Residual Covariance Matrix for Model 3
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.532*
─0.589*

0.112*

3. NON_NEED_AID

0.549*

─0.058*

0.015*

4. PROXIMITY

1.580*

─2.693*

2.663*

0.000*

5. SELECTIVITY

0.897*

─0.285*

0.082*

3.171*

0.000*

6. TUITION

0.495*

─0.375*

0.171*

1.061*

1.022*

2. NEED_AID

6

0.542*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Standardized residual covariances with absolute values > 2.58 are in boldface.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
A review of the MIs for Model 3 indicated that adding a covariance between
PROXIMITY and SELECTIVY would provide the greatest improvement to overall
model fit by reducing the model χ2 value by at least a difference of 7.337 (see Table 42).
Similarly, the covariance between PROXIMITY and SELECTIVITY had the largest EPC
value, however, the EPC values were unstandardized and, thus, dependent upon the
scales used to measure PROXIMITY and SELECTIVITY. Adding a covariance between
PROXIMITY and SELECTIVITY was theoretically sound. Prior research had suggested
that measures of students’ economic capital were positively associated with institutional
selectivity (Giani, 2015) and that low-income students were likely to enroll in nearby
postsecondary institutions (Turley, 2009). Yet, students who resided in areas with lower
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median incomes tended to have less selective four-year postsecondary institutions within
proximity (Hillman, 2016). As such, it was plausible to assume that a positive covariance
existed between PROXIMITY and SELECTIVITY.
Table 42
Modification Indexes and Expected Parameter Changes for Model 3
Parameter

MI

EPC

PROXIMITY → NON_NEED_AID

5.167

0.000******

PROXIMITY ↔ SELECTIVITY

7.337

3.681******

D1 ↔ PROXIMITY

5.964

0.966******

Paths
Covariances

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
MI = modification index; EPC = expected parameter change. PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
NON_NEED_AID = the percentage of enrolled undergraduate students who received
non-need-based gift aid but no need-based gift aid; SELECTIVITY = whether the
institution was selective or not; D1 = disturbance (or error term) for NON_NEED_AID.
Therefore, path M, a covariance between PROXIMITY and SELECTIVTY, was
added to Model 3 to establish Model 4 (see Figure 22). Model 4, like the three previous
models, was recursive with 21 data points and the direct effects of disturbances (error
terms) were scaled to equal the constant 1.0. The number of parameter estimates for
Model 4 was 19 and, as a result, the df was two.
Model 4. The ML estimation process converged for Model 4 and the solution was
admissible. Like Model 3, the fit statistics obtained for Model 4 were mixed with some
indicating good fit and some not (see Table 43). For example, Model 4 failed the model
χ2 test (χ2(2) = 8.352, p = .015), but had several fit indexes that suggested good model fit
(i.e., GFI = .992; NFI = .978; CFI = .982; and SRMR = .037) and a few that suggested
poor fit (i.e., AGFI = .913 and NNFI = .869). The RMSEA value of .098 for Model 4
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indicated poor fit, however, the lower and upper limit of its 90% CI (i.e., .037 and .172),
fell between the ranges of good and poor fit, respectively. The PCLOSE value of .089
indicated that the model fit was approaching close-fitting; and, as expected, the PCFI
value of .131 indicated that Model 4 was lacking parsimony. However, after taking all of
the fit statistics into consideration, Model 4, provisionally, appeared to be a fair fit to the
data.
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Figure 22. Model 4. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
In addition, the difference in model fit from Model 1 to Model 4 was statistically
significant (∆χ2(3) = 91.302, p < .001), as was the difference in model fit from Model 3 to
Model 4 (∆χ2(1) = 10.031, p = .002). Likewise, the ECVI value of .141 for Model 4 was
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lower than the ECVI values for Model 1, Model 2 and Model 3, meaning Model 4 was
the model with the greatest potential for replication.
Table 43
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 4
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

2

χ2

≤ df

8.352

p

> .05

.015

GFI

≥ .95

.992

AGFI

≥ .95

.913

< .05 (.00 ─ .05)

.098 (.037 ─ .172)

PCLOSE

> .50

.089

NFI

≥ .95

.978

NNFI

≥ .95

.869

CFI

≥ .95

.982

SRMR

≤ .08

.037

PCFI

≥ .50

.131

─

.141 (.125 ─ .181)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
A review of the standardized residual covariance matrix for Model 4 indicated
that no statistically significant discrepancies existed between the observed and predicted
covariance matrices as none of residual covariances in the off-diagonal elements had
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absolute values greater than 2.58 (see Table 44). However, the residual covariance
between PROXIMITY and NON_NEED_AID was approaching statistical significance.
Table 44
Standardized Residual Covariance Matrix for Model 4
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.282*
─0.315*

0.000*

3. NON_NEED_AID

0.415*

0.000*

0.000*

4. PROXIMITY

0.985*

─1.827*

2.243*

0.000*

5. SELECTIVITY

0.000*

0.000*

0.000*

0.000*

0.000*

6. TUITION

0.000*

0.000*

0.000*

0.000*

0.000*

2. NEED_AID

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
A review of the MIs for Model 4 indicated that Model 4 could be improved by
adding an additional path (see Table 45). Specifically, MIs indicated a relationship
existed between PROXIMITY and NON_NEED_AID; and, should a direct effect from
PROXIMITY to NON_NEED_AID be added to the model, it would improve the overall
model fit by reducing the model χ2 value by at least a difference of 5.167. However, the
EPC value of .000 was considered to be the result of the differing scales used to measure
PROXIMITY and NON_NEED_AID and, therefore, was considered meaningless. It is
also important to note that the suggested path between PROXIMITY and D2, or the
disturbance for NON_NEED_AID, (MI = 6.127) was substantively meaningless.
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Table 45
Modification Indexes and Expected Parameter Changes for Model 4
Parameter

MI

EPC

PROXIMITY → NON_NEED_AID

5.167

0.000

6.127

0.966

Paths
Covariances
D1 ↔ PROXIMITY

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
MI = modification index; EPC = expected parameter change. PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
NON_NEED_AID = the percentage of enrolled undergraduate students who received
non-need-based gift aid but no need-based gift aid; D1 = disturbance (or error term) for
NON_NEED_AID.
Theoretically, a positive direct effect between PROXIMITY and
NON_NEED_AID was plausible. Because PROXIMTY was (a) hypothesized to have a
positive and direct effect on AGG_CAPITAL and (b) covaried with TUITION and
SELECTIVITY, the path between PROXIMITY and NON_NEED_AID could be
indicative of non-need-based gift aid strategies used by policymakers and college
administrators to attract students with greater amounts of cultural capital. Like path L,
from a critical theory perspective, a direct effect from PROXIMITY to
NON_NEED_AID suggested that postsecondary administrators who engaged in such
strategies may be negatively impacting the enrollments of students with less aggregate
capital and, thus, low-income students; a phenomenon that prior research observed
among four-year, private postsecondary institutions (Griffith, 2011). Therefore, path N, a
direct effect from PROXIMITY to NON_NEED_AID, was added to Model 4 to establish
Model 5 (see Figure 23). Like the prior models, Model 5 was a recursive model with 21
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data points. All of the direct effects of disturbances (error terms) were fixed to the
constant 1.0. Model 5 included 20 parameter estimates and, thus, the df was one.
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Figure 23. Model 5. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Model 5. The ML estimation process converged for Model 5 and the solution was
admissible. Unlike the previous models, Model 5 did not fail the model χ2 test (χ2(1) =
2.166, p = .141), meaning the exact-fit hypothesis could be retained. In addition, the
majority of the fit indexes (see Table 46) suggested good fit (i.e., GFI = .998; AGFI =
.954; NFI = .994; NNFI = .952; CFI = .997; and SRMR = .015). The RMSEA value of
.060 indicated the model was a fair fit to the data and its 90% CI ranged from .000 to
.172, or from good fit to poor fit, respectively. Lastly, the PCLOSE value of .294
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indicated the model fit was approaching close-fitting and the PCFI value of .066 was low,
meaning Model 5 was not parsimonious.
Table 46
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 5
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

1

χ2

≤ df

2.166

p

> .05

.141

GFI

≥ .95

.998

AGFI

≥ .95

.954

< .05 (.00 ─ .05)

.060 (.000 ─ .172)

PCLOSE

> .50

.294

NFI

≥ .95

.994

NNFI

≥ .95

.952

CFI

≥ .95

.997

SRMR

≤ .08

.015

PCFI

≥ .50

.066

─

.129 (.125 ─ .155)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
The overall improvement in model fit from Model 1 to Model 5 was statistically
significant (∆χ2(4) = 97.668, p < .001), as was the difference in overall model fit from
Model 4 to Model 5 (∆χ2(1) = 6.366, p = .012). Additionally, the ECVI value of .129 for
Model 5 was smaller than the ECVI values for each of the previous models. Thus, the
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addition of path N, a direct effect from PROXIMITY to NON_NEED_AID, improved
overall model fit.
A review of the standardized residual covariance matrix for Model 5 revealed no
significant discrepancies between the estimated population covariance matrix and the
sample covariance matrix (see Table 47).
Table 47
Standardized Residual Covariance Matrix for Model 5
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.124*
─0.199*

0.000*

3. NON_NEED_AID

0.000*

0.000*

0.000*

4. PROXIMITY

0.431*

─1.153*

0.000*

0.000*

5. SELECTIVITY

0.000*

0.000*

0.000*

0.000*

0.000*

6. TUITION

0.000*

0.000*

0.000*

0.000*

0.000*

2. NEED_AID

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
Because no MIs were produced for Model 5, an examination of paths that could
be deleted from the model ensued. The ML estimates for the paths included in Model 5
were evaluated to determine if any were nonsignificant. Nonsignificant estimates are
indicative of paths that can be removed from a model (Byrne, 2010). As shown in Table
48, the ML estimates for three paths were nonsignificant at the .05 level: (a) path C, the
direct effect from SELECTIVITY to NON_NEED_AID; (b) path D, the direct effect
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from TUITION to NON_NEED_AID; and (c) path H, the direct effect from
SELECTIVITY to AGG_CAPITAL.
Table 48
Unstandardized Maximum Likelihood Parameter Estimates (Path Coefficients and
Covariances) for Model 5
Parameter

B

SE

p

Path coefficients
Path B: TUITION → NEED_AID

0.000

0.000

***

Path C: SELECTIVITY → NON_NEED_AID

0.027

0.016

.086

Path D: TUITION → NON_NEED_AID

0.000

0.000

.740

─0.058

0.022

.008

Path F: PROXIMITY → AGG_CAPITAL

0.001

0.000

***

Path G: TUITION → AGG_CAPITAL

0.000

0.000

.003

Path H: SELECTIVITY → AGG_CAPITAL

0.008

0.037

.826

Path I: NON_NEED_AID → AGG_CAPITAL

0.394

0.134

.003

Path J: NEED_AID → AGG_CAPITAL

─0.734

0.094

***

Path L: NON_NEED_AID → NEED_AID

─0.455

0.074

***

0.000

0.000

.012

622.939

91.621

***

91,497.204

13,732.778

***

5.044

1.615

.002

Path E: SELECTIVITY → NEED_AID

Path N: PROXIMITY → NON_NEED_AID
Covariances
Path A: TUITION ↔ SELECTIVITY
Path K: TUITION ↔ PROXIMITY
Path M: PROXIMITY ↔ SELECTIVITY

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Statistically nonsignificant paths are in boldface. B = unstandardized estimate; SE =
standard error; p = probability value (p-value). TUITION = the average tuition costs
charged to enrolled undergraduate students; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; SELECTIVITY = whether the
institution was selective or not; NON_NEED_AID = the percentage of enrolled
undergraduate students who received non-need-based gift aid but no need-based gift aid;
PROXIMITY = the average distance (in miles) between enrolled undergraduate students’
homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital.
***p < .001.
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Because the unstandardized estimate for path H (i.e., the direct effect from
SELECTIVITY to AGG_CAPITAL) had the highest probability value (p-value), path H
was removed from Model 5 to establish Model 6 (see Figure 24). Model 6 was recursive
with 21 data points and the direct effects of disturbances (or error terms) were scaled to
the constant 1.0. Also, Model 6 contained 19 parameter estimates and the df was two.
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Figure 24. Model 6. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Model 6. The ML estimation process converged for Model 6 and the solution was
admissible. Model 6 did not fail the model χ2 test (χ2(2) = 2.214, p = .330). Several of the
fit indexes (see Table 49) suggested that the deletion of path H, the direct effect from
SELECTIVITY to AGG_CAPITAL, improved overall model fit (i.e., GFI = .998; AGFI
= .976; NFI = .994; NNFI = .996; CFI = .999; and SRMR = .015). Likewise, the RMSEA
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value of .018 indicated good model fit and its 90% CI ranged from .000 to .113, or from
good model fit to poor model fit, respectively. The PCLOSE value of .579 suggested the
model fit was close-fitting, even though the PCFI value of .133 indicated that Model 6
was not parsimonious. Because the fit statistics for Model 6 suggested it was a good fit to
the data, it was provisionally accepted as a close-fitting model.
Table 49
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 6
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

2

χ2

≤ df

2.214

p

> .05

.330

GFI

≥ .95

.998

AGFI

≥ .95

.976

< .05 (.00 ─ .05)

.018 (.000 ─ .113)

PCLOSE

> .50

.579

NFI

≥ .95

.994

NNFI

≥ .95

.996

CFI

≥ .95

.999

SRMR

≤ .08

.015

PCFI

≥ .50

.133

─

.123 (.122 ─ .147)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
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Overall, the difference in model fit from Model 1 to Model 6 was statistically
significant (∆χ2(3) = 97.620, p < .001). The difference in model fit from Model 5 to Model
6 was not significant (∆χ2(1) = .048, p = .827), meaning the deletion of path H did not
significantly impact model fit. Furthermore, the ECVI value for Model 6 was .123 and
lower than the ECVI values for each of the prior models. Thus, Model 6 had the greater
potential for replication. In all, the removal of path H, the direct effect from
SELECTIVITY to AGG_CAPITAL, improved overall model fit.
The residual covariances in the off-diagonal elements of the standardized residual
covariance matrix for Model 6 revealed no significant discrepancies between the
estimated population covariance matrix and the sample covariance matrix (see Table 50).
Table 50
Standardized Residual Covariance Matrix for Model 6
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.124*
─0.199*

0.000*

3. NON_NEED_AID

0.000*

0.000*

0.000*

4. PROXIMITY

0.432*

─1.153*

0.000*

0.000*

5. SELECTIVITY

0.152*

0.000*

0.000*

0.000*

0.000*

6. TUITION

0.000*

0.000*

0.000*

0.000*

0.000*

2. NEED_AID

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
Additionally, no MIs were produced for Model 6 and, as a result, ML estimates
for Model 6 (see Table 51) were reviewed to determine if any additional paths could be
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deleted from the model. The ML estimates for two paths in Model 6 were nonsignificant:
(a) path C, the direct effect from SELECTIVITY to NON_NEED_AID, and (b) path D,
the direct effect from TUITION to NON_NEED_AID.
Table 51
Unstandardized Maximum Likelihood Parameter Estimates (Path Coefficients and
Covariances) for Model 6
Parameter

B

SE

p

Path coefficients
Path B: TUITION → NEED_AID

0.000

0.000

***

Path C: SELECTIVITY → NON_NEED_AID

0.027

0.016

.086

Path D: TUITION → NON_NEED_AID

0.000

0.000

.740

─0.058

0.022

.008

Path F: PROXIMITY → AGG_CAPITAL

0.001

0.000

***

Path G: TUITION → AGG_CAPITAL

0.000

0.000

.001

Path I: NON_NEED_AID → AGG_CAPITAL

0.395

0.133

.003

Path J: NEED_AID → AGG_CAPITAL

─0.737

0.093

***

Path L: NON_NEED_AID → NEED_AID

─0.455

0.074

***

0.000

0.000

.012

622.939

91.621

***

91,497.204

13,732.778

***

5.044

1.615

.002

Path E: SELECTIVITY → NEED_AID

Path N: PROXIMITY → NON_NEED_AID
Covariances
Path A: TUITION ↔ SELECTIVITY
Path K: TUITION ↔ PROXIMITY
Path M: PROXIMITY ↔ SELECTIVITY

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Statistically nonsignificant paths are in boldface. B = unstandardized estimate; SE =
standard error; p = probability value (p-value). TUITION = the average tuition costs
charged to enrolled undergraduate students; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; SELECTIVITY = whether the
institution was selective or not; NON_NEED_AID = the percentage of enrolled
undergraduate students who received non-need-based gift aid but no need-based gift aid;
PROXIMITY = the average distance (in miles) between enrolled undergraduate students’
homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital.
***p < .001.
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Because the unstandardized estimate for path D had the highest p-value, path D
was removed from Model 6 to establish Model 7 (see Figure 25). Model 7 was recursive
with 21 data points, 18 parameter estimates, and a df equal to three. Also, the direct
effects of disturbances were scaled to equal 1.0.
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Figure 25. Model 7. * = free parameter (to be estimated); D1 = disturbance (or error term)
for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Model 7. The ML estimation process converged for Model 7 and the solution was
admissible. Like Model 5 and Model 6, Model 7 did not fail the model χ2 test (χ2(3) =
2.324, p = .508), meaning the exact-fit hypothesis was retained. All of the fit indexes (see
Table 52) suggested good model fit (i.e., GFI = .998; AGFI = .984; NFI = .994; NNFI =
1.009; CFI = 1.000; and SRMR = .016). Similarly, the RMSEA value was .000 indicating
good fit and its 90% CI, ranged from .000 to .085, or from good fit to mediocre fit,
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respectively. In addition, the PCLOSE value was .770 suggesting the model fit was closefitting. The PCFI value of .200, however, indicated the model was not parsimonious.
Table 52
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 7
Fit statistic

Cutoff criterion for good fit

Obtained values

df

>0

3

χ2

≤ df

2.324

p

> .05

.508

GFI

≥ .95

.998

AGFI

≥ .95

.984

< .05 (.00 ─ .05)

.000 (.000 ─ .085)

PCLOSE

> .50

.770

NFI

≥ .95

.994

NNFI

≥ .95

1.009

CFI

≥ .95

1.000

SRMR

≤ .08

.016

PCFI

≥ .50

.200

─

.117 (.119 ─ .140)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
The improvement in overall model fit from Model 1 to Model 7 was statistically
significant (∆χ2(2) = 97.510, p < .001), though the difference in model fit from Model 6 to
Model 7 was not (∆χ2(1) = .110, p = .740), meaning the removal of path D did not
significantly impact model fit. The ECVI value of .117 for Model 7 was lower than the

162

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
ECVI values obtained for each of the prior models, meaning Model 7 had greater
potential for replication. Overall, the deletion of path D, a direct effect from TUITION to
NON_NEED_AID, improved model fit.
Table 53
Standardized Residual Covariance Matrix for Model 7
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.150*
─0.234*

0.030*

3. NON_NEED_AID

0.068*

─0.066*

0.000*

4. PROXIMITY

0.433*

─1.155*

0.000*

0.000*

5. SELECTIVITY

0.152*

0.000*

0.000*

0.000*

0.000*

6. TUITION

0.066*

─0.079*

0.275*

0.000*

0.000*

2. NEED_AID

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
None of the residual covariances of the standardized residual covariance matrix
for Model 7 (see Table 53) revealed statistically significant differences between the
observed and predicted covariance matrices. No MIs were produced nor were there any
nonsignificant ML estimates for the paths contained in Model 7. Comparatively, among
the models with good fit to the data, Model 7 was the most parsimonious (PCFI = .200)
and had the greatest potential for replication (ECVI = .117). Thus, Model 7 was
provisionally accepted as the model that best fit the data. See Table 54 for a comparison
of the obtained values for fit statistics for Model 1, Model 2, Model 3, Model 4, Model 5,
Model 6, and Model 7. The ML estimates for Model 7 are displayed in Table 55.
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.000
.913
.633

> .05

≥ .95

≥ .95

p

GFI

AGFI

164
.736
.215
.738
.141
.246
.402

> .50

≥ .95

≥ .95

≥ .95

≤ .08

≥ .50

─

PCLOSE

NFI

NNFI

CFI

SRMR

PCFI

ECVI

.269

.230

.097

.862

.482

.857

.000

.195

.725

.948

.000

54.110

4

2

.166

.191

.066

.957

.785

.951

.009

.126

.874

.982

.000

18.563

3

3

.141

.131

.037

.982

.869

.978

.089

.098

.913

.992

.015

8.352

2

4

Obtained values for models

.129

.066

.015

.997

.952

.994

.294

.060

.954

.998

.141

2.166

1

5

.123

.133

.015

.999

.996

.994

.579

.018

.976

.998

.330

2.214

2

6

.117

.200

.016

1.000

1.009

.994

.770

.000

.984

.998

.508

2.324

3

7

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions. df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value (p-value) of the model χ2
test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted Goodness-of-Fit Index; RMSEA = root mean square error of approximation; PCLOSE = p-value for the RMSEA test of close fit; NFI =
Normed Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR = standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit Index; ECVI = Expected
Cross-Validation Index.

.000

< .05

RMSEA

.240

99.834

≤ df

χ2

5

>0

1

df

Fit statistic
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Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to Assess Model Fit for Model 1, Model 2, Model 3, Model 4, Model 5, Model 6, and Model 7
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Table 55
Unstandardized and Standardized Maximum Likelihood Parameter Estimates (Path
Coefficients, Covariances, and Disturbance Variances) for Model 7
Parameter

B

SE B

β

Path coefficients
Path B: TUITION → NEED_AID

0.000***

0.000

─0.254

Path C: SELECTIVITY → NON_NEED_AID

0.029***

0.015

0.109

─0.058***

0.022

─0.140

Path F: PROXIMITY → AGG_CAPITAL

0.001***

0.000

0.192

Path G: TUITION → AGG_CAPITAL

0.000***

0.000

0.159

Path I: NON_NEED_AID → AGG_CAPITAL

0.395***

0.133

0.138

Path J: NEED_AID → AGG_CAPITAL

─0.737***

0.093

─0.391

Path L: NON_NEED_AID → NEED_AID

─0.455***

0.074

─0.300

0.000***

0.000

0.154

622.939***

91.621

0.405

91,497.204***

13,732.778

0.396

5.044***

1.615

0.175

D1

0.013***

0.001

0.959

D2

0.025***

0.002

0.769

D3

0.071***

0.006

0.621

Path E: SELECTIVITY → NEED_AID

Path N: PROXIMITY → NON_NEED_AID
Covariances
Path A: TUITION ↔ SELECTIVITY
Path K: TUITION ↔ PROXIMITY
Path M: PROXIMITY ↔ SELECTIVITY
Disturbance variances

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Standardized estimates for disturbance variances are proportions of unexplained variance.
B = unstandardized estimate; SE B = standard error for the unstandardized estimate; β =
standardized estimate; TUITION = the average tuition costs charged to enrolled
undergraduate students; NEED_AID = the percentage of enrolled undergraduate students
who received need-based gift aid; SELECTIVITY = whether the institution was selective
or not; NON_NEED_AID = the percentage of enrolled undergraduate students who
received non-need-based gift aid but no need-based gift aid; PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital. D1 = disturbance (or error term) for NON_NEED_AID; D2 = disturbance (or
error term) for NEED_AID; D3 = disturbance (or error term) for AGG_CAPITAL.
*p < .05. **p < .01. ***p < .001.
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After a model with acceptable fit is obtained from among hierarchical
alternatives, Kline (2011) recommended alternative models, such as equivalent and/or
near-equivalent models, be considered. Thus, an evaluation of alternative models
occurred.
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Figure 26. Alternative Model 1. * = free parameter (to be estimated); D1 = disturbance
(or error term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average
tuition costs charged to enrolled undergraduate students; NON_NEED_AID = the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid; PROXIMITY = the average distance (in miles) between enrolled
undergraduate students’ homes and the institution; AGG_CAPITAL = the average
amount of enrolled undergraduate students’ aggregate capital; D3 = disturbance (or error
term) for AGG_CAPITAL; SELECTIVITY = whether the institution was selective or
not; NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
After evaluating the MIs for Model 2, path L, a direct effect from
NON_NEED_AID and NEED_AID, was added to establish Model 3. However, the MIs
for Model 2 had also indicated that, instead of path L, a path in the reverse direction
could have been added (i.e., a direct effect from NEED_AID to NON_NEED_AID).
Because the reverse path was supported from a critical theory perspective and logically
sound, path L was removed from Model 7 and a direct effect from NEED_AID to
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NON_NEED_AID, or path O, was added to Model 7 to establish Alternative Model 1
(see Figure 26). Alternative Model 1 was recursive and contained 21 data points, 18
parameter estimates, and a df equal to three. The direct effects of disturbances (or error
terms) were fixed to the constant 1.0.
Alternative Model 1. The ML estimation process converged for Alternative
Model 1 and the solution was admissible. Alternative Model 1 did not fail the model χ2
test (χ2(3) = 5.589, p = .133), so the exact-fit hypothesis was retained. The residual
covariances of the standardized residual covariance matrix for Alternative Model 1
revealed no significant discrepancies between the observed and predicted covariances
matrices. Several fit indexes indicated that Alternative Model 1 was a good fit to the data
(i.e., GFI = .994; AGFI = .961; NFI = .985; NNFI = .964; CFI = .993; and SRMR =
.027). The RMSEA value of .051 suggested fair model fit and its 90% CI ranged from
.000 to .117, or from good to poor model fit, respectively. The PCLOSE value was .398
indicating model fit was approaching close-fitting. Provisionally, Alternative Model 1
was considered a good fit to the data. Moreover, the difference in overall model fit from
Model 1 to Alternative Model 1 was statistically significant (∆χ2(2) = 94.245, p < .001).
Furthermore, the ECVI value of .127 for Alternative Model 1, compared to the ECVI
value of .402 for Model 1, indicated that, between the two models, Alternative Model 1
had the greater potential for replication.
No substantively meaningful MIs were produced for Alternative Model 1,
suggesting there were no additional paths to add to the model to improve overall model
fit. However, ML estimates for Alternative Model 1 revealed two nonsignificant paths
that could be deleted from the model (see Table 56). Specifically, path C, the direct effect
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from SELECTIVITY to NON_NEED_AID, and path N, the direct effect from
PROXIMITY to NON_NEED_AID, were statistically nonsignificant.
Table 56
Unstandardized Maximum Likelihood Parameter Estimates (Path Coefficients and
Covariances) for Alternative Model 1
Parameter

B

SE

p

Path coefficients
Path B: TUITION → NEED_AID

0.000

0.000

***

Path C: SELECTIVITY → NON_NEED_AID

0.008

0.015

.588

─0.070

0.023

.002

Path F: PROXIMITY → AGG_CAPITAL

0.001

0.000

***

Path G: TUITION → AGG_CAPITAL

0.000

0.000

.001

Path I: NON_NEED_AID → AGG_CAPITAL

0.395

0.133

.003

─0.737

0.093

***

0.000

0.000

.088

─0.210

0.036

***

622.939

91.621

***

91,497.204

13,732.778

***

5.044

1.615

.002

Path E: SELECTIVITY → NEED_AID

Path J: NEED_AID → AGG_CAPITAL
Path N: PROXIMITY → NON_NEED_AID
Path O: NEED_AID → NON_NEED_AID
Covariances
Path A: TUITION ↔ SELECTIVITY
Path K: TUITION ↔ PROXIMITY
Path M: PROXIMITY ↔ SELECTIVITY

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Statistically nonsignificant paths are in boldface. B = unstandardized estimate; SE =
standard error; p = probability value (p-value). TUITION = the average tuition costs
charged to enrolled undergraduate students; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; SELECTIVITY = whether the
institution was selective or not; NON_NEED_AID = the percentage of enrolled
undergraduate students who received non-need-based gift aid but no need-based gift aid;
PROXIMITY = the average distance (in miles) between enrolled undergraduate students’
homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital.
***p < .001.
Between path C and path N, the unstandardized estimate for path C had the
largest nonsignificant p-value. Thus, path C, the direct effect from SELECTIVITY to
NON_NEED_AID, was removed from Alternative Model 1 to establish Alternative
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Model 2 (see Figure 27). Like Alternative Model 1, Alternative Model 2 was recursive
with 21 data points and the direct effects of all disturbances (or error terms) were fixed to
the constant 1.0. Alternative Model 2 contained 17 parameter estimates and the df was
equal to four.
*
D1

*

1.0
NON_NEED_AID

TUITION

K

*

*

A

*

*

B

N

*

PROXIMITY

*

*

G

I

*

1.0

F
O

M

AGG_CAPITAL

*

*

D3

*

J

*
SELECTIVITY

E

*

*

NEED_AID
1.0
D2

*
Figure 27. Alternative Model 2. * = free parameter (to be estimated); D1 = disturbance
(or error term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average
tuition costs charged to enrolled undergraduate students; NON_NEED_AID = the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid; PROXIMITY = the average distance (in miles) between enrolled
undergraduate students’ homes and the institution; AGG_CAPITAL = the average
amount of enrolled undergraduate students’ aggregate capital; D3 = disturbance (or error
term) for AGG_CAPITAL; SELECTIVITY = whether the institution was selective or
not; NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Alternative Model 2. The ML estimation process converged for Alternative
Model 2 and the solution was admissible. Like Alternative Model 1, Alternative Model 2
did not fail the model χ2 test (χ2(4) = 5.883, p = .208), meaning the model was consistent
with the covariance data and, thus, the exact-fit hypothesis was retained. None of the
residual covariances in the off-diagonal elements of the standardized residual covariance
matrix for Alternative Model 2 were greater than 2.58, thus, there were no significant

169

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
discrepancies between the observed and predicted covariances matrices. The fit statistics
for Alternative Model 2 suggested good model fit (i.e., GFI = .994; AGFI = .969;
RMSEA = .038; PCLOSE = .548; NFI = .984; NNFI = .981; CFI = .995; and SRMR =
.027). The upper and lower limits of the 90% CI for the RMSEA value ranged from .000
to .098, respectively, or from good to poor model fit. The PCFI value of .265 indicated
the model was not parsimonious. Thus, Alternative Model 2 was provisionally accepted
as having good model fit.
Overall, the difference in model fit from Model 1 to Alternative Model 2 was
statistically significant (∆χ2(1) = 93.951, p < .001), whereas the deletion of path C did not
significantly impact model fit from Alternative Model 1 to Alternative Model 2 (∆χ2(1) =
.294, p = .588). In addition, the ECVI value of .122 for Alternative Model 2 was lower
than the ECVI values of .402 and .127 for Model 1 and Alternative Model 1,
respectively, suggesting that Alternative Model 2 had the greater potential for replication.
Therefore, overall, the deletion of the direct effect from SELECTIVITY to
NON_NEED_AID was considered to have improved model fit.
Like Alternative Model 1, no substantively meaningful MIs were produced for
Alternative Model 2. A review of ML estimates for Alternative Model 2 (see Table 57),
however, indicated that path N, the direct effect from PROXIMITY to
NON_NEED_AID, was nonsignificant and, thus, could be deleted. As such, path N, the
direct effect from PROXIMITY to NON_NEED_AID, was deleted from Alternative
Model 2 to establish Alternative Model 3 (see Figure 28). Alternative Model 3 was a
recursive model with 21 data points, 16 parameter estimates, and a df equal to five. All
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path coefficients for the direct effects of disturbances (or error terms) were scaled to the
constant 1.0.
Table 57
Unstandardized Maximum Likelihood Parameter Estimates (Path Coefficients and
Covariances) for Alternative Model 2
Parameter

B

SE

p

Path coefficients
Path B: TUITION → NEED_AID

0.000

0.000

***

─0.070

0.023

.002

Path F: PROXIMITY → AGG_CAPITAL

0.001

0.000

***

Path G: TUITION → AGG_CAPITAL

0.000

0.000

.001

Path I: NON_NEED_AID → AGG_CAPITAL

0.395

0.133

.003

─0.737

0.093

***

0.000

0.000

.076

─0.215

0.035

***

622.939

91.621

***

91,497.204

13,732.778

***

5.044

1.615

.002

Path E: SELECTIVITY → NEED_AID

Path J: NEED_AID → AGG_CAPITAL
Path N: PROXIMITY → NON_NEED_AID
Path O: NEED_AID → NON_NEED_AID
Covariances
Path A: TUITION ↔ SELECTIVITY
Path K: TUITION ↔ PROXIMITY
Path M: PROXIMITY ↔ SELECTIVITY

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
Statistically nonsignificant paths are in boldface. B = unstandardized estimate; SE =
standard error (of the unstandardized estimate); p = probability value (p-value).
TUITION = the average tuition costs charged to enrolled undergraduate students;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; SELECTIVITY = whether the institution was selective or not;
NON_NEED_AID = the percentage of enrolled undergraduate students who received (in
miles) between enrolled undergraduate students’ homes and the institution;
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital.
***p < .001.
Alternative Model 3. The ML estimation process converged for Alternative
Model 3 and the solution was admissible. Like Alternative Model 1 and Alternative
Model 2, Alternative Model 3 did not fail the model χ2 test (χ2(5) = 9.026, p = .108);
therefore, the exact-fit hypothesis was retained. Several of the obtained values for the fit
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statistics for Alternative Model 3 suggested good model fit (i.e., GFI = .991; AGFI =
.963; NFI = .976; NNFI = .967; CFI = .989; and SRMR = .038). The RMSEA value of
.050 indicated fair fit and its 90% CI ranged from .000 to .101, or from good to poor fit,
respectively. The PCLOSE value of .437 indicated the model fit was approaching closefitting and the PCFI value of .330 suggested the model was not parsimonious.
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Figure 28. Alternative Model 3. * = free parameter (to be estimated); D1 = disturbance
(or error term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average
tuition costs charged to enrolled undergraduate students; NON_NEED_AID = the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid; PROXIMITY = the average distance (in miles) between enrolled
undergraduate students’ homes and the institution; AGG_CAPITAL = the average
amount of enrolled undergraduate students’ aggregate capital; D3 = disturbance (or error
term) for AGG_CAPITAL; SELECTIVITY = whether the institution was selective or
not; NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
Because the df for Model 1 and the df for Alternative Model 3 were identical (i.e.,
df = 5), a ∆χ2 test could not be conducted. Comparatively, however, the obtained values
for fit statistics for Model 1 and Alternative Model 3 indicated Model 1 was a poor fit to
the data, whereas, conversely, those for Alternative Model 3 provisionally indicated good
model fit. The deletion of path N yielded no significant difference in overall model fit
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between Alternative Model 2 and Alternative Model 3 (∆χ2(1) = 3.143, p = .076). Lastly,
the ECVI value of .125 for Alternative Model 3 was less than that of Model 1 (ECVI =
.402) but greater than that of Alternative Model 2 (ECVI = .122), meaning Alternative
Model 2 had a greater potential for replication than Model 1 and Alternative Model 3.
A review of the standardized residual covariance matrix for Alternative Model 3
(see Table 58) revealed no statistically significant discrepancies between the observed
and predicted covariance matrices. However, the standardized residual covariance
between PROXIMITY and NON_NEED_AID was approaching statistical significance.
No MIs that were substantively meaningful were produced for Alternative Model 3 and
all of the ML estimates were statistically significant. As such, no additional paths were
added to or deleted from Alternative Model 3. Provisionally, Alternative Model 3 was
accepted as having good model fit.
Table 58
Standardized Residual Covariance Matrix for Alternative Model 3
Variable
1. AGG_CAPITAL

1

2

3

4

5

0.283*
─0.315*

0.000*

3. NON_NEED_AID

0.414*

0.000*

0.000*

4. PROXIMITY

0.990*

─1.827*

2.250*

0.000*

5. SELECTIVITY

0.243*

0.000*

0.660*

0.000*

0.000*

─0.002*

0.000*

─0.013*

0.000*

0.000*

2. NEED_AID

6. TUITION

6

0.000*

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
AGG_CAPITAL = the average amount of enrolled undergraduate students’ aggregate
capital; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; SELECTIVITY = whether the institution was selective or not; TUITION =
the average tuition costs charged to enrolled undergraduate students.
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Final model. Thus far, from all of the respecified versions of Model 1, Model 7
was selected as having the best fit to the data. In addition, as recommended by Kline
(2011), three alternative models were considered and each, overall, had good fit to the
data. To identify which model would serve as the final model for the current study, (a)
the fit statistics among the three alternative models were compared to one another to
identify the one alternative model that fit the data best and (b) the fit statistics of the
alternative model that best fit the data were compared to those of Model 7. In addition to
examining obtained values for fit statistics for Model 7 and the alternative model that best
fit the data, theoretical considerations were also considered when selecting the final
model.
After reviewing the fit statistics among the three alternative models (see Table
59), Alternative Model 2 appeared, empirically, to be the alternative model that best fit
the data. For example, Alternative Model 2 had the highest CFI value of .995 and was the
only model with an RMSEA value less than .05, suggesting good model fit. In addition,
of the three alternative models, Alternative Model 2 was the only model to have a
PCLOSE value greater than .50, indicating model fit was close-fitting. Similarly,
Alternative Model 2 had a lower ECVI value (ECVI = .122) and had a smaller 90% CI
range for its ECVI value (.116 ─ .154) than Alternative Model 1 (ECVI = .127; 90% CI =
.119 ─ .160) and Alternative Model 3 (ECVI = .125; 90% CI = .113 ─ .163), meaning

Alternative Model 2 had the greatest potential for replication and its ECVI value was
more precise than the obtained ECVI values for the other two models. Therefore, of all of
the alternative models that were considered, Alternative Model 2 was accepted as the
alternative model that best fit the data.
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Table 59
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for the Three Alternative Models
Obtained values for alternative models

Cutoff criterion
for good fit

1

2

3

df

>0

3

4

5

χ2

≤ df

5.589

5.883

9.026

p

> .05

.133

.208

.108

GFI

≥ .95

.994

.994

.991

AGFI

≥ .95

.961

.969

.963

< .05 (.00 ─ .05)

.051 (.000 ─ .117)

.038 (.000 ─ .098)

.050 (.000 ─ .101)

PCLOSE

> .50

.398

.548

.437

NFI

≥ .95

.985

.984

.976

NNFI

≥ .95

.964

.981

.967

CFI

≥ .95

.993

.995

.989

SRMR

≤ .08

.027

.027

.038

PCFI

≥ .50

.199

.265

.330

─

.127 (.119 ─ .160)

.122 (.116 ─ .154)

.125 (.113 ─ .163)

Fit statistic

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
Next, the fit statistics for Alternative Model 2 were compared to those for Model
7 to identify a final model. Although Alternative Model 2 (PCFI = .265) had greater
parsimony than Model 7 (PCFI = .200), all of the remaining fit statistics indicated that
Model 7 had a slightly better fit to the data than Alternative Model 2 (see Table 60).
Consequently, based upon empirical results alone, Model 7 was considered the betterfitting model.
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Table 60
Summary of Cutoff Criterion and Obtained Values for Selected Fit Statistics Used to
Assess Model Fit for Model 7 and Alternative Model 2
Obtained values
Fit statistic

Cutoff criterion for good fit

Model 7

Alternative Model 2

df

>0

3

4

χ2

≤ df

2.324

5.883

p

> .05

.508

.208

GFI

≥ .95

.998

.994

AGFI

≥ .95

.984

.969

< .05 (.00 ─ .05)

.000 (.000 ─ .085)

.038 (.000 ─ .098)

PCLOSE

> .50

.770

.548

NFI

≥ .95

.994

.984

NNFI

≥ .95

1.009

.981

CFI

≥ .95

1.000

.995

SRMR

≤ .08

.016

.027

PCFI

≥ .50

.200

.265

─

.117 (.119 ─ .140)

.122 (.116 ─ .154)

RMSEA (90% CI)

ECVI (90% CI)

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
df = model degrees of freedom; χ2 = model chi-square test statistic; p = probability value
(p-value) of the model χ2 test statistic; GFI = Goodness-of-Fit Index; AGFI = Adjusted
Goodness-of-Fit Index; RMSEA = root mean square error of approximation; CI =
confidence interval; PCLOSE = p-value for the RMSEA test of close fit; NFI = Normed
Fit Index; NNFI = Nonnormed Fit Index; CFI = Comparative Fit Index; SRMR =
standardized root mean square residual; PCFI = Parsimony-Adjusted Comparative Fit
Index; ECVI = Expected Cross-Validation Index.
The primary difference between Model 7 and Alternative Model 2 was the direct
effect between NON_NEED_AID and NEED_AID. Model 7 included a direct effect
from NON_NEED_AID to NEED_AID (path L), whereas, conversely, Alternative Model
2 included a direct effect from NEED_AID to NON_NEED_AID (path O). According to
trend data, over the past few decades the levels of expenditures for gift aid programs from
state officials (NASSGAP, 2016) and postsecondary administrators (Dynarski & Scott-
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Clayton, 2013) have been on the rise. A notable trend at the state level has been a shift in
gift aid awarding philosophies from need-based to non-need-based programs (Dynarski &
Scott-Clayton, 2013). In addition, prior research (Doyle et al., 2009) has suggested that
college administrators at public postsecondary institutions are more likely than not to
implement award philosophies for their institutional gift aid programs that mirror those
within their state. Given such contextual information, path L, the direct effect from
NON_NEED_AID to NEED_AID, in Model 7 was considered theoretically more
plausible than path O, the direct effect from NEED_AID to NON_NEED_AID, in
Alternative Model 2. In addition, from a critical theory perspective, of concern was the
potential impact that a shift in gift aid spending, from need- to non-need-based awards,
could have on the enrollment opportunities for low-income students. Thus, on theoretical
grounds, Model 7 was preferred over Alternative Model 2. Therefore, Model 7 was
provisionally accepted as the final model.
Research Question 2: Variance Explained
After identifying, provisionally, a final model with acceptable fit, the purpose of
the second research question was to determine how much of the variance in the
dependent variable, AGG_CAPITAL, was explained by the combined effect of all of the
independent variables included in the model. Research question 2 was as follows:
2.

How much of the variance in the dependent variable, AGG_CAPITAL, can be
explained by the combined effect of all of the independent variables, NEED_AID,
NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION, included in
the hypothesized structural model?
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IBM SPSS Amos Version 24.0 software ML estimation procedures produced the
squared multiple correlation (R2), or the proportion of variance explained, for each
endogenous variable included in the final model (see Table 61). Based upon its R2 value,
37.9% of the variance in AGG_CAPITAL was explained by the combined effect of
NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION.
Table 61
Summary of the Squared Multiple Correlations for Each Endogenous Variable in the
Final Model
R2

Variable
AGG_CAPITAL

0.379

NEED_AID

0.231

NON_NEED_AID

0.041

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
R2 = squared multiple correlation; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; NON_NEED_AID = the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid.
Research Question 3: Direct, Indirect, and Total Effects
The purpose of the third research question was to examine the structure of the
relationships among all six variables of interest. Research question 3 was as follows:
3.

What are the direct effects, indirect effects, and total effects among the variables,
AGG_CAPITAL, NEED_AID, NON_NEED_AID, PROXIMITY,
SELECTIVITY, and TUITION, included in the hypothesized structural model?
To derive parameter estimates and probability values (p-values) for direct, total

indirect, and total effects, SEM was performed on the final model using IBM SPSS Amos
Version 24.0 software bootstrap estimation procedures with, as recommended, 5,000
bootstrap resamples (Preacher & Hayes, 2008) and 95% bias-corrected confidence
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intervals (MacKinnon et al., 2004; Mallinckrodt et al., 2006). Standardized bootstrap
estimates for direct, total indirect, and total effects were examined as the variables of
interest did not have the same scale (see Table 62).
Table 62
Decompositions for Standardized Effects of Causal Variables on Endogenous Variables
for the Final Model Using Bootstrap Estimation Procedures
Endogenous variables
NON_NEED_AID

NEED_AID

AGG_CAPITAL

β

SE

p

β

SE

p

β

SE

p

Direct

─

─

─

─0.254

0.056

0.001

─0.159

0.047

0.003

Total indirect

─

─

─

─

─

─

─0.099

0.024

0.001

Total

─

─

─

─0.254

0.056

0.001

─0.258

0.051

0.001

─0.154

0.048

0.001

─

─

─

─0.192

0.044

0.001

─

─

─

─0.046

0.016

0.001

─0.039

0.013

0.001

─0.154

0.048

0.001

─0.046

0.016

0.001

─0.231

0.044

0.001

0.109

0.049

0.037

─0.140

0.051

0.013

─

─

─

─

─

─

─0.033

0.016

0.031

─0.083

0.025

0.001

0.109

0.049

0.037

─0.173

0.053

0.002

─0.083

0.025

0.001

Direct

─

─

─

─0.300

0.044

0.001

─0.138

0.038

0.002

Total indirect

─

─

─

─

─

─

─0.117

0.022

0.001

Total

─

─

─

─0.300

0.044

0.001

─0.256

0.036

0.001

Direct

─

─

─

─

─

─

─0.391

0.052

0.001

Total indirect

─

─

─

─

─

─

─

─

─

Total

─

─

─

─

─

─

─0.391

0.052

0.001

Causal variables
TUITION

PROXIMITY
Direct
Total indirect
Total
SELECTIVITY
Direct
Total indirect
Total
NON_NEED_AID

NEED_AID

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
NON_NEED_AID = the percentage of enrolled undergraduate students who received
non-need-based gift aid but no need-based gift aid; NEED_AID = the percentage of
enrolled undergraduate students who received need-based gift aid; AGG_CAPITAL = the
average amount of enrolled undergraduate students’ aggregate capital; β = standardized
estimate; SE = standard error; p = probability value (p-value); TUITION = the average
tuition costs charged to enrolled undergraduate students; PROXIMITY = the average
distance (in miles) between enrolled undergraduate students’ homes and the institution;
SELECTIVITY = whether the institution was selective or not.
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Because IBM SPSS Amos Version 24.0 software, by default, only provided
estimates for total indirect effects, IBM SPSS Amos Version 24.0 software user-defined
estimands functionality was employed, as outlined by Arbuckle (2016), to calculate
specific indirect effects. Namely, user-defined estimands functionally was utilized to
compute parameter estimates and p-values for the multiple specific indirect effects of
PROXIMITY and SELECTIVITY on AGG_CAPITAL (see Table 63 for standardized
bootstrap estimates). See Appendix G for the syntax that was used to derive the specific
indirect effects using IBM SPSS Amos Version 24.0 software user-defined estimands
functionality.
Table 63
Specific Standardized Indirect Effects of Causal Variables, PROXIMITY and
SELECTIVITY, on AGG_CAPTIAL via Mediator Variables, NEED_AID and
NON_NEED_AID, for the Final Model Using Bootstrap Estimation Procedures and
User-Defined Estimands
Causal Variables
PROXIMITY
Mediator variables
NON_NEED_AID
NEED_AID
NEED_AID via NON_NEED_AID

SELECTIVITY

β

SE

p

β

SE

p

0.021

0.009

0.001

0.015

0.008

0.021

─

─

─

0.055

0.022

0.007

0.018

0.007

0.001

0.013

0.006

0.024

Note. N = 330 (rounded to the nearest ten) four-year, public postsecondary institutions.
All estimates represent the standardized indirect effects of causal variables on
AGG_CAPITAL via mediator variables. PROXIMITY = the average distance (in miles)
between enrolled undergraduate students’ homes and the institution; SELECTIVITY =
whether the institution was selective or not; AGG_CAPITAL = the average amount of
enrolled undergraduate students’ aggregate capital; β = standardized estimate; SE =
standard error; p = probability value (p-value); TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; NEED_AID = the percentage of enrolled undergraduate students who received
need-based gift aid
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Direct effects. Parameter estimates for direct effects are path coefficients and are
interpreted like regression coefficients in multiple regression (Kline, 2011). The final
model contained a total of nine direct effects (see Table 62 for standardized bootstrap
estimates), all of which were statistically significant at the .05 level. For example,
holding all other variables constant, the standardized estimate for the direct effect of
TUITION on NEED_AID (path B) was ─.254; meaning, if TUITION (SD = 3,518.835)
were to be increased by one standard deviation, then NEED_AID (SD = .180) would be
expected to decrease by .254 standard deviations. Or, roughly, holding all other variables
constant, a $3,500 increase to TUITION is expected to decrease NEED_AID by 4.6
percentage points.
Indirect effects. Indirect effects are the products of the direct effects that
comprise them and are interpreted just as path coefficients (Kline, 2011). The final model
contained a total of nine specific indirect effects and six total indirect effects, all of which
were statistically significant at the .05 level. For example, the standardized indirect effect
of TUITION on AGG_CAPITAL through the mediator variable, NEED_AID, was .099,
or the product of standardized parameter estimates for (a) the direct effect of TUITION
on NEED_AID, path B (β = ─0.254), and (b) the direct effect of NEED_AID on
AGG_CAPITAL, path J (β = ─0.391). Because there were no other indirect effects of
TUITION on AGG_CAPITAL in the final model, the standardized total indirect effect of
TUTION on AGG_CAPITAL was also .099; meaning, if TUITION (SD = 3,518.835)
were to be increased by one standard deviation, then AGG_CAPITAL (SD = .341), as
mediated by NEED_AID, would be expected to increase by .099 standard deviations. Or,
holding all other variables constant, for every $3,500 increase to TUITION,
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AGG_CAPITAL is expected to increase, on average, by .034 points via the mediator
variable NEED_AID.
Total effects. Total effects are the sum of all direct and indirect effects of one
variable on another (Kline, 2011). The final model contained a total of 11 total effects
(see Table 62 for standardized bootstrap estimates), all of which were statistically
significant at the .05 level. For example, the standardized total effect of TUITION (SD =
3,518.835) on AGG_CAPITAL (SD = .341) was .258, or the sum of (a) the standardized
direct effect of TUITION on AGG_CAPTIAL, path G (β = .159), and (b) the
standardized (total) indirect effect of TUITION on AGG_CAPITAL as mediated by
NEED_AID (β = .099). In other words, for every $3,500 increase in TUITION, it is
expected that AGG_CAPITAL would increase by .088 points via all presumed causal
effects that link these variables.
Summary
Results of a confirmatory SEM analysis indicated that the hypothesized structural
model (Model 1) was a poor fit to the data. A series of exploratory SEM analyses ensued
and a final model (see Figure 29) was provisionally accepted after: (a) the addition of
covariances between TUITION and PROXIMITY (path K) and PROXIMITY and
SELECTIVITY (path M); (b) the addition of direct effects between NON_NEED_AID
and NEED_AID (path L) and PROXIMITY and NON_NEED_AID (path N); and (c) the
deletion of the direct effects between TUITION and NON_NEED_AID (path D) and
SELECTIVITY and AGG_CAPITAL (path H).
Overall, fit statistics for the final model indicated good model fit with the
predicted covariance matrix being consistent with the observed covariance matrix. In
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addition, from a critical theory perspective, the final model was considered superior to
the alternative models that were also examined. In total, 37.9% of the variance in the
dependent variable, AGG_CAPITAL, was explained by the combined effect of
NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION. Lastly,
the standardized direct, indirect, and total effects between and among the variables of
interest were derived.
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Figure 29. Final model with standardized maximum likelihood parameter estimates and
squared multiple correlations. N = 330 (rounded to the nearest ten) four-year, public
postsecondary institutions. Standardized estimates for disturbance variances are
proportions of unexplained variance. Thus, R2 = (1 ─ disturbance variance). D1 =
disturbance (or error term) for NON_NEED_AID; R2 = squared multiple correlation; 1.0
= fixed parameter; TUITION = the average tuition costs charged to enrolled
undergraduate students; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; AGG_CAPITAL = the average amount of enrolled undergraduate students’
aggregate capital; D3 = disturbance (or error term) for AGG_CAPITAL; SELECTIVITY
= whether the institution was selective or not; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; D2 = disturbance (or error term)
for NEED_AID.
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CHAPTER 5: DISCUSSION
The purpose of this study was to investigate the structure of the relationships
among measures of select postsecondary education institution policies and practices,
specifically tuition costs, student financial aid, proximity, and selectivity, and enrolled
undergraduate students’ aggregate capital (i.e., cumulative available resources). From a
critical theory perspective, it was assumed that the majority of the policies and practices
would be positively associated with the average amount of enrolled undergraduate
students’ aggregate capital and, consequently, may be contributing to the disparity in
postsecondary enrollments by family income. Based upon assumptions behind Perna’s
(2006) proposed conceptual model for student college choice research, theories from
economics and sociology, and findings from prior research, a hypothesized model was
developed (see Figure 30). Four-year, public postsecondary institutions were the unit of
analysis.
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gift aid recipients
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enrolled students
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Figure 30. Hypothesized model of the relationships between tuition costs, student
financial aid, selectivity, proximity, and enrolled undergraduate students’ aggregate
capital. Four-year, public postsecondary institutions were the unit of analysis.
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Figure 31. Hypothesized structural model. Four-year, public postsecondary institutions
were the unit of analysis. * = free parameter (to be estimated); D1 = disturbance (or error
term) for NON_NEED_AID; 1.0 = fixed parameter; TUITION = the average tuition costs
charged to enrolled undergraduate students; NON_NEED_AID = the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid; PROXIMITY = the average distance (in miles) between enrolled undergraduate
students’ homes and the institution; AGG_CAPITAL = the average amount of enrolled
undergraduate students’ aggregate capital; D3 = disturbance (or error term) for
AGG_CAPITAL; SELECTIVITY = whether the institution was selective or not;
NEED_AID = the percentage of enrolled undergraduate students who received needbased gift aid; D2 = disturbance (or error term) for NEED_AID.
To empirically test the hypothesized model, a hypothesized structural model was
constructed (see Figure 31). In addition, a subsample of student-level data from the U.S.
Department of Education (ED), Institute of Education Sciences (IES), National Center for
Education Statistics’ (NCES) restricted-use 2011-12 National Postsecondary Student Aid
Study (NPSAS:12) data files were combined by postsecondary education institution to
establish a final sample of N = 330 (rounded to the nearest ten) four-year, public
postsecondary institutions. Measured variables within the NPSAS:12 were used to
construct the variables of interest (see Table 64). Data were analyzed using IBM SPSS
Amos Version 24.0 software to investigate the following research questions:
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1.

Does the hypothesized structural model produce an estimated population
covariance matrix that is consistent with the sample covariance matrix?
a.

If the data do not fit the hypothesized structural model, can the model be
improved?

2.

How much of the variance in the dependent variable, AGG_CAPITAL, can be
explained by the combined effect of all of the independent variables, NEED_AID,
NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION, included in
the hypothesized structural model?

3.

What are the direct effects, indirect effects, and total effects among the variables,
NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, TUITION, and
AGG_CAPITAL, included in the hypothesized structural model?

Table 64
Descriptions of the Variables of Interest Included in the Hypothesized Structural Model
Variable

Description

Independent variables
NEED_AID

The percentage of enrolled undergraduate students who
received need-based gift aid.

NON_NEED_AID

The percentage of enrolled undergraduate students who
received non-need-based gift aid but no need-based gift aid.

PROXIMITY

The average distance (in miles) between enrolled undergraduate
students’ homes and the institution.

SELECTIVITY

Whether the institution was selective or not.

TUITION

The average tuition costs charged to enrolled undergraduate
students.

Dependent variable
AGG_CAPITAL

The average amount of enrolled undergraduate students’
aggregate capital.

Note. Four-year, public postsecondary institutions were the unit of analysis
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Results from a confirmatory structural equation modeling (SEM) analysis using
maximum likelihood (ML) estimation indicated that the hypothesized model was a poor
fit to the data. However, exploratory SEM analyses proceeded using ML estimation and
modifications to the hypothesized structural model revealed a final model that was a good
fit to the data. In this Chapter, the following are presented by research question: (a) the
adjustments made to the hypothesized structural model; (b) the amount of variance in the
dependent variable, the average amount of enrolled undergraduate students’ aggregate
capital (AGG_CAPITAL), that was explained by the combined effect of the independent
variables (NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, and
TUITION); and (c) the direct, indirect, and total effects among the variables of interest.
In addition, an interpretation of the findings, limitations of the findings, and
recommendations for future practice and future research are proposed.
Research Question 1: Model Fit
The aim of the first research question was to assess the fit between the observed
and predicted covariance matrices for the hypothesized structural model. Research
question 1 was as follows:
1.

Does the hypothesized structural model produce an estimated population
covariance matrix that is consistent with the sample covariance matrix?
a.

If the data do not fit the hypothesized structural model, can the model be
improved?

A SEM analysis of the hypothesized structural model using IBM SPSS Amos
Version 24.0 software indicated the model was a poor fit to the data (e.g., χ2(5) = 99.834,
p < .001; RMSEA = .240; NNFI = .215; CFI = .738; SRMR = .141). However, the results

187

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
also suggested the model could be improved. Consequently, the SEM analysis shifted
from a confirmatory to exploratory analysis. The hypothesized structural model was
respecified and, after a series of modifications, a final model was obtained with good fit
to the data (e.g., χ2(3) = 2.324, p = .508; RMSEA = .000; NNFI = 1.009; CFI = 1.000;
SRMR = .016). In addition, alternative models were examined, yet the final model was
deemed to have the best fit to the data both empirically and theoretically.
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Figure 32. Summary of the modifications made to the hypothesized model of the
relationships between tuition costs, student financial aid, selectivity, proximity, and
enrolled undergraduate students’ aggregate capital. Four-year, public postsecondary
institutions were the unit of analysis. Paths that were added appear in boldface. Paths that
were removed appear as dashed lines.
A summary of the modifications made to the hypothesized model to arrive at the
final model is displayed in Figure 32. In total, four paths (i.e., paths K, L, M, and N) were
added and two paths (i.e., paths D and H) were removed. Specifically, positive
covariances were added between (a) the average tuition costs charged to enrolled
undergraduate students (TUITION) and the average distance (in miles) between enrolled
undergraduate students’ homes and the institution (PROXIMITY) (see Figure 32, path K)
and (b) the average distance (in miles) between enrolled undergraduate students’ homes
and the institution (PROXIMITY) and whether the institution was selective or not
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(SELECTIVITY) (see Figure 32, path M). In addition, two paths were added: (a) the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid (NON_NEED_AID) was negatively related to the percentage of
enrolled undergraduate students who received need-based gift aid (NEED_AID) (see
Figure 32, path L) and (b) the average distance (in miles) between enrolled undergraduate
students’ homes and the institution (PROXIMITY) was positively related to the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid (NON_NEED_AID) (see Figure 32, path N). Lastly, two paths
were deleted from the hypothesized model: (a) the path from the average tuition costs
charged to enrolled undergraduate students (TUITION) to the percentage of enrolled
undergraduate students who received non-need-based gift aid but no need-based gift aid
(NON_NEED_AID) (see Figure 32, path D) and (b) whether the institution was selective
or not (SELECTIVITY) to the average amount of enrolled undergraduate students’
aggregate capital (AGG_CAPITAL) (see Figure 32, path H). Theoretical considerations
for adding and deleting the aforementioned paths are discussed later in this Chapter.
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Figure 33. Modified hypothesized model of the relationships between tuition costs,
student financial aid, selectivity, proximity, and enrolled undergraduate students’
aggregate capital. Four-year, public postsecondary institutions were the unit of analysis.
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It is important to note that the results of the exploratory SEM analysis produced a
final model that could only be provisionally accepted as the model was not validated. As
a result, the original hypothesized model (see Figure 30) was modified based upon the
results of the current study. The modified hypothesized model is presented in Figure 33.
Research Question 2: Variance Explained
For the final model that was provisionally accepted with good model fit (see
Figure 34), the purpose of the second research question was to determine the amount of
variance in the dependent variable, the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL), can be explained by the combined effect
of all of the independent variables (NEED_AID, NON_NEED_AID, PROXIMITY,
SELECTIVITY, and TUITION). Specifically, research question 2 was as follows:
2.

How much of the variance in the dependent variable, AGG_CAPITAL, can be
explained by the combined effect of all of the independent variables, NEED_AID,
NON_NEED_AID, PROXIMITY, SELECTIVITY, and TUITION, included in
the hypothesized structural model?
Results of the SEM analysis using IBM SPSS Amos Version 24.0 software

revealed that 37.9% of the variance in the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL) can be explained by the combined effects
of the percentage of enrolled undergraduate students who received need-based gift aid
(NEED_AID), the percentage of enrolled undergraduate students who received non-needbased gift aid but no need-based gift aid (NON_NEED_AID), the average distance (in
miles) between enrolled undergraduate students’ homes and the institution
(PROXIMITY), whether the institution was selective or not (SELECTIVITY), and the
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average tuition costs charged to enrolled undergraduate students (TUITION). Conversely,
62.1% of the variance in the average amount of enrolled undergraduate students’
aggregate capital (AGG_CAPITAL) remained unexplained.
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Figure 34. Final model with standardized maximum likelihood parameter estimates and
squared multiple correlations. N = 330 (rounded to the nearest ten) four-year, public
postsecondary institutions. Standardized estimates for disturbance variances are
proportions of unexplained variance. Thus, R2 = (1 ─ disturbance variance). D1 =
disturbance (or error term) for NON_NEED_AID; R2 = squared multiple correlation; 1.0
= fixed parameter; TUITION = the average tuition costs charged to enrolled
undergraduate students; NON_NEED_AID = the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid; PROXIMITY
= the average distance (in miles) between enrolled undergraduate students’ homes and the
institution; AGG_CAPITAL = the average amount of enrolled undergraduate students’
aggregate capital; D3 = disturbance (or error term) for AGG_CAPITAL; SELECTIVITY
= whether the institution was selective or not; NEED_AID = the percentage of enrolled
undergraduate students who received need-based gift aid; D2 = disturbance (or error term)
for NEED_AID.
From a critical theory perspective, the findings from the current study supported
the assumption that the majority of the policies and practices represented in the
hypothesized model favor students with greater amounts of aggregate capital. All but one
of the independent variables, the percentage of enrolled undergraduate students who
received need-based gift aid (NEED_AID), were positively related to the dependent
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variable, the average amount of enrolled undergraduate students’ aggregate capital
(AGG_CAPITAL). Therefore, among four-year, public postsecondary institutions, the
results of the current study suggested that the combined effects of tuition costs, non-needbased discounting strategies, proximity, and selectivity may be contributing to the
inequity in postsecondary participation rates by family income. In addition, the findings
indicated that need-based gift aid was significantly and positively related to the
enrollment rates of students with less aggregate capital.
Research Question 3: Direct, Indirect, and Total Effects
The third research question focused on the direct, indirect, and total effects
between and among the variables of interest. Research question 3 was as follows:
3.

What are the direct effects, indirect effects, and total effects among the variables,
NEED_AID, NON_NEED_AID, PROXIMITY, SELECTIVITY, TUITION, and
AGG_CAPITAL, included in the hypothesized structural model?
Estimates for direct, indirect, and total effects and their probability values (p-

values) were calculated using IBM SPSS Amos Version 24.0 software bootstrap
estimation procedures. Because IBM SPSS Amos Version 24.0 software, by default, only
provided estimates for total indirect effects, IBM SPSS Amos Version 24.0 software
user-defined estimands functionality was utilized to derive estimates and p-values for
specific indirect effects. Results of the bootstrap estimation procedures revealed that all
unstandardized and standardized direct, indirect, and total effects included in the final
model were statistically significant at the .05 level (i.e., α = .05). It is also important to
note that the standardized direct, indirect, and total effects obtained from bootstrap
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estimation procedures were identical to the standardized direct, indirect, and total effects
obtained from maximum likelihood estimation.
Direct Effects
The final model that was provisionally accepted included three covariances and
nine direct effects. Four of the direct effects included in the final model, paths K, L, M,
and N, were added through the model modification or respecification process (see Figure
32). Conversely, two direct effects that were included in the original hypothesized model,
paths D and H, were removed from the final model through the respecification process
(see Figure 32).
Covariances. A total of three covariances, paths A, K, and M, were included in
the final model. The former, path A, was originally included in the hypothesized model
and the latter two were not (see Figure 32). A positive covariance was hypothesized to
exist between the average tuition costs charged to enrolled undergraduate students
(TUITION) and whether the institution was selective or not (SELECTIVITY), or path A,
because researchers (Davies & Guppy, 1997) had previously identified a positive
correlation between tuition and selectivity. In this study, a positive correlation was also
detected between tuition costs and institutional selectivity (see Figure 34, path A; β =
.405). Clearly, administrators at more selective four-year, public postsecondary
institutions tended to charge higher tuition rates to undergraduate students than those at
less selective institutions.
The other two positive covariances included in the final model, paths K and M,
were not originally depicted in the hypothesized model. Instead, paths K and M were
added to the final model through the respecification process (see Figure 32) and were

193

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
considered logically sound. Typically, administrators at four-year, public postsecondary
institutions charge higher tuition rates to students who live farther, geographically, from
the institution. For example, students who reside out-of-district often pay more for tuition
than students who reside in-district as do students who reside out-of-state versus in-state.
Thus, the positive covariance between the average tuition costs charged to enrolled
undergraduate students (TUITION) and the average distance (in miles) between enrolled
undergraduate students’ homes and the institution (PROXIMITY) was deemed justifiable
(see Figure 34, path K; β = .396).
In addition, the positive covariance between the average distance (in miles)
between enrolled undergraduate students’ homes and the institution (PROXIMITY) and
whether the institution was selective or not (SELECTIVITY) was also considered
reasonable (see Figure 34, path M; β = .175). First, prior research has indicated that lowincome students tend to enroll in nearby postsecondary institutions (Turley, 2009) and
that students from communities with lower median incomes tend to have less selective
four-year institutions within close proximity (Hillman, 2016). Second, measures of
students’ economic capital have been positively associated with selectivity (Giani, 2015).
Therefore, if less selective four-year, public postsecondary institutions are commonly
found in areas with lower median incomes and students from low-income families tend to
enroll in nearby institutions, then it stands to reason that a positive covariance would
exist between PROXIMITY and SELECTIVITY.
Of the nine direct effects included in the final model, seven (i.e., paths B, C, E, F,
G, I, and J) had been included in the original hypothesized model and two (i.e., paths L
and N) were added to the hypothesized model through the respecification process (see
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Figure 32). A discussion and interpretation of the direct effects included in the final
model ensues by causal variable and is followed by a discussion about the two direct
effects, paths D and H, that were removed from the hypothesized model through the
respecification process.
Tuition costs. In the original hypothesized model, TUITION was assumed to be
negatively related to the percentage of enrolled undergraduate students who received
need-based gift aid (NEED_AID), or path B, and positively related to the average amount
of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL), or path G (see
Figure 32). Paths B and G were supported by the same findings from prior research.
Specifically, student demand researchers (Jackson & Weathersby, 1975; Leslie &
Brinkman, 1987; St. John, 1990) had observed that the negative relationship between
tuition costs and enrollment was greater among low-income students (i.e., students most
likely to receive need-based gift aid) than among students from more affluent households.
Similarly, findings from prior research had suggested that low-income students were less
likely to apply (Giani, 2015) and enroll (Davies & Guppy, 1997; Giani, 2015; Klugman,
2012) in more selective and, thus, costlier institutions than students from wealthier
families. Therefore, it was assumed that four-year, public postsecondary institutions with
higher tuition costs would enroll fewer low-income students, or students most likely to
(a) receive need-based gift aid and (b) have lower amounts of economic capital (e.g.,
income) and, thus, aggregate capital, than institutions with lower tuition costs.
As the findings from prior research had suggested, TUITION was determined to
be negatively related to NEED_AID (see Figure 34, path B; β = ─.254) and positively
associated with AGG_CAPITAL (see Figure 34, path G; β = .159). Holding all other
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variables constant, for each $3,500 increase to the average amount of tuition charged to
enrolled undergraduate students (TUITION; SD = 3,518.835), the percentage of enrolled
undergraduate students receiving need-based gift aid (NEED_AID; SD = .180) decreased,
on average, by 4.6 percentage points. Because there were no indirect effects from
TUITION to NEED_AID, path B also represented the total effect of TUITION on
NEED_AID. Conversely, holding all other variables constant, each $3,500 increase to the
average amount of tuition charged to enrolled undergraduate students (TUITION; SD =
3,518.835) increased the average amount of enrolled undergraduate students’ aggregate
capital (AGG_CAPITAL; SD = .341) by roughly .054 points.
Student financial aid. Two measures of student financial aid, the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid (NON_NEED_AID) and the percentage who received need-based gift aid
(NEED_AID) were each assumed to have direct and opposite effects on the average
amount of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL). In the
original hypothesized model, NON_NEED_AID was assumed to be positively related to
AGG_CAPITAL, or path I, and NEED_AID was assumed to be negatively related to
AGG_CAPITAL, or path J (see Figure 32). Paths I and J were supported by demand
theory and prior research (Doyle et al., 2009; Dynarski & Scott-Clayton, 2013; Hemelt &
Marcotte, 2011; Hillman, 2010; Perna & Titus, 2004; St. John, 1990). Non-need-based
gift aid recipients were assumed to be students with higher amounts of cultural capital
(e.g., ACT/SAT scores) and need-based gift aid recipients were assumed to be students
with lower amounts of economic capital (e.g., income). As such, among four-year, public
postsecondary institutions, it was assumed that (a) as the percentage of enrolled
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undergraduate students who received non-need-based gift aid but no need-based gift aid
(NON_NEED_AID) increases, the average amount of enrolled undergraduate students’
aggregate capital (AGG_CAPITAL) increases and, conversely, (b) as the percentage of
enrolled undergraduate students who received need-based gift aid (NEED_AID)
increases, the average amount of enrolled undergraduate students’ aggregate capital
(AGG_CAPITAL) decreases.
As theory and prior research had supported, NON_NEED_AID was observed to
be positively associated with AGG_CAPITAL (see Figure 34, path I; β = .138) and
NEED_AID was observed to be negatively associated with AGG_CAPITAL (see Figure
29, path J; β = ─.391). Holding all other variables constant, an 11.9 percentage point
increase to the percentage of enrolled undergraduate students receiving non-need-based
gift aid but no need-based gift aid (NON_NEED_AID; SD = .119) increased the average
amount of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL; SD =
.341) by .047 points. Conversely, an 18.0 percentage point increase to the percentage of
enrolled undergraduate students receiving need-based gift aid (NEED_AID; SD = .180)
decreased the average amount of enrolled undergraduate students’ aggregate capital
(AGG_CAPITAL; SD = .341), on average, by .133 points, holding all other variables
constant. The direct effect from NEED_AID to AGG_CAPITAL was also the total effect
of NEED_AID on AGG_CAPITAL.
Another path, the direct effect from NON_NEED_AID to NEED_AID, or path L,
was added to the final model through the respecification process (see Figure 32). Path L
represented the negative relationship between two independent groups of students: the
percentage of enrolled undergraduate students who received non-need-based gift aid but
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no need-based gift aid (NON_NEED_AID) and the percentage who received need-based
gift aid (NEED_AID). When added together, for a given institution, the total percentage
of students receiving gift-aid could not exceed 100%. Thus, it is understandable, for
example, that an increase to NON_NEED_AID could result in a decrease to NEED_AID.
From a critical theory perspective, the impact of increased non-need-based gift aid
expenditures at the state and postsecondary institution levels on low-income student
enrollment is of particular concern as findings from prior research had suggested that,
among four-year, private institutions, a negative relationship exists between non-needbased gift aid awards and the enrollments of underrepresented student populations,
namely low-income students (i.e., Federal Pell Grant recipients) and Black students
(Griffith, 2011). Thus, the addition of path L was considered appropriate.
Based on the standardized direct effect for path L (see Figure 34; β = ─.300) and
holding all other variables constant, the findings suggested that for each 11.9 percentage
point increase to the percentage of enrolled undergraduate students who received nonneed-based gift aid but no need-based gift aid (NON_NEED_AID; SD = .119) the
percentage who received need-based gift aid (NEED_AID; SD = .180) decreased by
approximately 5.4 percentage points. More simply, a single percentage point increase to
NON_NEED_AID resulted in, roughly, a .45 percentage point decrease to NEED_AID.
Because no indirect effects existed between the two variables, the direct effect from
NON_NEED_AID to NEED_AID was also the total effect of NON_NEED_AID on
NEED_AID.
Selectivity. In the hypothesized model, institutional selectivity (SELECTIVITY)
was assumed to be positively related to the percentage of enrolled undergraduate students
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who received non-need-based gift aid but no need-based gift aid (NON_NEED_AID), or
path C, and negatively related to the percentage who received need-based gift aid
(NEED_AID), or path E (see Figure 32). Path C was supported by findings from prior
research that suggested that administrators at selective four-year, public postsecondary
institutions are awarding more non-need-based gift aid awards than non-selective
institutions (Melguizo & Chung, 2012). Because practitioners at selective institutions
tend to charge higher tuition rates and award more non-need-based gift aid than those at
non-selective institutions, it was also assumed that institutional selectivity
(SELECTIVITY) would be negatively related to the percentage of enrolled
undergraduate students who received need-based gift aid (NEED_AID) (see Figure 32,
path E).
As assumed, SELECTIVITY was observed to be positively associated with
NON_NEED_AID (see Figure 34, path C; β = .109) and negatively related to
NEED_AID (see Figure 34, path E; β = ─.140). Holding all other variables constant, the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid (NON_NEED_AID) at selective four-year, public postsecondary
institutions was, on average, 10.9 percentage points higher than at non-selective
institutions. Because no other indirect effects existed between SELECTIVITY and
NON_NEED_AID, the direct effect from SELECTIVITY to NON_NEED_AID was also
the total effect between the two variables. Conversely, holding all other variables
constant, the percentage of enrolled undergraduate students who received need-based gift
aid (NEED_AID) at selective four-year, public postsecondary institutions was, on
average, 14.0 percentage points lower than at non-selective institutions.
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Proximity. In the original hypothesized model, the average distance (in miles)
between enrolled undergraduate students’ homes and the institution (PROXIMITY) was
assumed to be positively related to the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL), or path F (see Figure 32). Path F was
supported by findings from prior research that suggested (a) that low-income students
(i.e., students with less economic capital and, thus, aggregate capital) are more likely to
enroll in postsecondary institutions within close proximity to their homes than students
from wealthier families (Turley, 2009) and (b) students who reside in communities with
lower median incomes have fewer selective four-year postsecondary institutions and
more two-year institutions within close proximity than students who reside in areas with
higher median incomes (Hillman, 2016). As a result, it was assumed that a positive
relationship would exist among four-year, public postsecondary institutions between
PROXIMITY and AGG_CAPITAL.
As the prior research findings had supported, PROXIMITY was observed to be
positively associated with AGG_CAPITAL (see Figure 34, path F; β = .192). Holding all
other variables constant, for each 66-mile increase to the average distance (in miles)
between enrolled undergraduate students’ homes and the institution (PROXIMITY; SD =
65.924), the average amount of enrolled undergraduate students’ aggregate capital
(AGG_CAPITAL; SD = .341) increased, on average, by .065 points.
Through the respecification process, path N, the direct effect from the average
distance (in miles) between enrolled undergraduate students’ homes and the institution
(PROXIMITY) to the percentage who received non-need-based gift aid but no needbased gift aid (NON_NEED_AID), was also added to the final model (see Figure 32).
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The addition of path N was deemed justifiable from a critical theory perspective. Because
PROXIMITY was positively associated with AGG_CAPITAL, the direct effect from
PROXIMITY to NON_NEED_AID was considered a representation of the non-needbased gift aid strategies used by postsecondary administrators to increase the enrollments
of students with higher levels of cultural capital (and, thus, aggregate capital), as
suggested by prior research (Griffith, 2011; Melguizo & Chung, 2012). The results of this
study suggested that, on average, each 66-mile increase to the average distance (in miles)
between enrolled undergraduate students’ homes and the institution (PROXIMITY; SD =
65.924) increased the percentage of enrolled undergraduate students who received nonneed-based gift aid but no need-based gift aid (NON_NEED_AID; SD = .119) by 1.8
percentage points (see Figure 34, path N; β = .154). Because no indirect effects existed
between PROXIMITY and NON_NEED_AID, the direct effect from PROXIMITY to
NON_NEED_AID was also the total effect between the two variables.
Nonsignificant paths. Two paths, paths D and H, were originally included in the
hypothesized model but were removed from the final model as the obtained
unstandardized ML parameter estimate for each path was not statistically significant (see
Figure 32). In addition, the removal of paths D and H improved model fit and resulted in
a more parsimonious final model. Path D, a direct effect from TUITION to
NON_NEED_AID, was included in the original model because of the hypothesized
relationships between (a) TUITION and SELECTIVITY and (b) SELECTIVITY and
NON_NEED_AID. If SELECTIVITY was assumed to have a direct and positive effect
on NON_NEED_AID and TUITION and SELECTIVITY are also assumed to covary,
then it was reasonable to presume that, like TUITION, perhaps SELECTIVITY too had a
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direct and positive effect on NON_NEED_AID. However, path D, the direct effect from
TUITION to NON_NEED_AID, was determined to be statistically nonsignificant.
Because it was not directly supported by prior research or theory, the removal of path D
was deemed appropriate.
Similarly, path H, a direct effect from SELECTIVITY to AGG_CAPITAL, was
also removed from the original hypothesized model through the respecification process.
Path H was supported by findings from prior research (Davies & Guppy, 1997; Giani,
2015; Klugman, 2012) that suggested that positive relationships existed between
measures of enrolled students’ economic, cultural, and social capital (and, thus, aggregate
capital) and institutional selectivity among four-year postsecondary institutions.
However, the current study did not observe a statistically significant association between
SELECTIVITY and AGG_CAPITAL. The discrepant findings may be a result of
differences in the measurement of institutional selectivity. For example, in the current
study, SELECTIVITY was a dichotomous variable with selective institutions including
those categorized as either “very selective” or “moderately selective” and non-selective
institutions including those categorized as “minimally selective” and “open admission.”
Conversely, Giani (2015) and Klugman (2012), respectively, sorted institutions into one
of three groups based upon their selectivity: (a) selective, moderately selective, and nonselective and (b) more selective, selective, and non-selective. Lastly, even though Davies
and Guppy (1997) also used a binary variable to measure institutional selectivity, the
researchers combined field of study with selectivity. It may be that the difference in
measurement for institutional selectivity impacted the findings in the current study. In
addition, the results of the current analysis suggested that institutional selectivity has an
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indirect effect on AGG_CAPITAL through measures of student financial aid (e.g.,
NON_NEED_AID and NEED_AID). In none of the aforementioned prior research (i.e.,
Davies & Guppy, 1997, Giani, 2015; Klugman, 2012) had the researchers controlled for
the types of student financial aid, specifically need-based or non-based gift aid, that study
participants received. As a result, it seemed justifiable to remove path H, the direct effect
from SELECTIVITY to AGG_CAPITAL.
Indirect Effects
Based upon the nine direct effects included in the final model, it was possible to
calculate the indirect and total indirect effects between the variables of interest. A
discussion and interpretation of the indirect and total indirect effects included in the final
model is presented by casual variable. As a reminder, results from bootstrap estimation
procedures revealed that all unstandardized and standardized direct, indirect, and total
effects included in the final model were statistically significant at the .05 level (i.e., α =
.05).
Tuition costs. Only a single indirect effect, and thus total indirect effect, was
observed from the average tuition costs charged to enrolled undergraduate students
(TUITION) to the average amount of enrolled undergraduate students’ aggregate capital
(AGG_CAPITAL). The indirect effect between the two variables was mediated by the
percentage of enrolled undergraduate students who received need-based gift aid
(NEED_AID) (see Figure 34, paths B and J). Based on the standardized indirect effect of
TUITION on AGG_CAPITAL (β = .099) and holding all other variables constant, each
$3,500 increase to the average tuition costs charged to enrolled undergraduate students
(TUITION; SD = 3,518.835) increased the average amount of enrolled undergraduate
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students’ aggregate capital (AGG_CAPITAL; SD = .341) via the percentage of enrolled
undergraduate students receiving need-based gift aid (NEED_AID) by .034 points. It is
important to note that the mediating effect of NEED_AID lessened the positive
association between TUITION and AGG_CAPITAL, but did not negate or reverse the
association between TUITION and AGG_CAPITAL. As suggested by demand theory,
need-based gift aid appeared to diminish, to an extent, the overall negative impact that
tuition costs have on the enrollments of students with less amounts of aggregate capital.
Student financial aid. A single indirect effect, and thus total indirect effect, was
also observed from the percentage of enrolled undergraduate students who received nonneed-based gift aid but no need-based gift aid (NON_NEED_AID) to the average amount
of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL) via the
percentage of enrolled undergraduate students who received need-based gift aid
(NEED_AID) (see Figure 34, paths L and J). The standardized indirect effect of
NON_NEED_AID on AGG_CAPITAL was .117, meaning, holding all other variables
constant, an 11.9 percentage point increase to the percentage of enrolled undergraduate
students who received non-need-based gift aid but no need-based gift aid
(NON_NEED_AID; SD = .119) increased the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL; SD = .341), on average, by .040 points via
the percentage of enrolled undergraduate students who received need-based gift aid
(NEED_AID). It is important to note that NEED_AID lessened the positive impact of
NON_NEED_AID on AGG_CAPITAL, but did not negate or reverse the association
between NON_NEED_AID and AGG_CAPITAL. The finding suggests that need-based
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gift aid spending suppressed, to an extent, the impact of non-need-based gift aid spending
on the enrollments of students with greater amounts of aggregate capital.
Selectivity. Whether an institution was selective or not (SELECTIVITY) had a
single and total indirect effect on the percentage of enrolled students who received needbased gift aid (NEED_AID) and multiple specific indirect effects on the average amount
of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL). The single
indirect effect, and thus total indirect effect, of SELECTIVITY on NEED_AID was
mediated by the percentage of enrolled undergraduate students who received non-needbased gift aid but no need-based gift aid (NON_NEED_AID) (see Figure 34, paths C and
L). Holding all other variables constant, the percentage of enrolled undergraduate
students who received need-based gift aid (NEED_AID) at selective four-year, public
institutions was, on average, 3.3 percentage points less than at non-selective institutions
when mediated by the percentage of enrolled undergraduate students who received nonneed-based gift aid but no need-based gift aid (NON_NEED_AID). From a critical theory
perspective, the indirect effect of SELECTIVTY on NEED_AID via NON_NEED_AID
suggests that non-need-based gift aid expenditures were negatively impacting the
percentage of need-based gift aid recipients and, in turn, the enrollments of students with
less aggregate capital.
SELECTIVITY had three specific indirect effects on the average amount of
enrolled undergraduate students’ aggregate capital (AGG_CAPITAL): (a) through the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid (NON_NEED_AID) (see Figure 34, paths C and I), (b) through the
percentage of enrolled students who received need-based gift aid (NEED_AID) (see
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Figure 34, paths E and J), and (c) through NEED_AID via NON_NEED_AID (see Figure
34, paths C, L, and J). Holding all other variables constant, the average amount of
enrolled undergraduate students’ aggregate capital (AGG_CAPITAL) was greater at
selective four-year, public postsecondary institutions than non-selective institutions, on
average, by: (a) .015 points when mediated by NON_NEED_AID, and (b) .055 points
when mediated by NEED_AID, (c) .013 points when mediated by NEED_AID via
NON_NEED_AID. The total indirect effect of SELECTIVITY on AGG_CAPITAL,
then, was the sum of the specific indirect effects. Meaning, holding all other variables
constant, on average, AGG_CAPITAL was .083 points higher at selective four-year,
public postsecondary institutions than non-selective institutions when mediated by all of
the indirect effects between the two variables. It is important to note that, path H, the
direct effect from SELECTIVITY to AGG_CAPITAL was not statistically significant
and, as a result, was removed from the final model. Because SELECTIVITY had only
indirect effects on AGG_CAPITAL, the total indirect effect of SELECTIVITY on
AGG_CAPITAL was also the total effect of SELECTIVITY on AGG_CAPITAL. It is
also important to note that all of the mediating variables between SELECTIVITY and
AGG_CAPITAL were measures of student financial aid. One interpretation of these
findings, as supported by prior research (Griffith, 2011; Melguizo & Chung, 2012), is
that administrators at selective institutions were awarding more non-need-based gift aid
awards than those at non-selective institutions and, as a result, enrolled, on average, more
undergraduate students with greater amounts of aggregate capital.
Proximity. The average distance (in miles) between enrolled undergraduate
students’ homes and the institution (PROXIMITY) had a single and, thus, total indirect
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effect on the percentage of undergraduate students who received need-based gift aid
(NEED_AID) via the percentage of enrolled undergraduate students who received nonneed-based gift aid (NON_NEED_AID) and two specific indirect effects on the average
amount of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL). The
standardized total indirect effect of PROXIMITY on NEED_AID via NON_NEED_AID
(see Figure 34, paths N and L) was ─.046, meaning, holding all other variables constant,
each 66-mile increase to the average distance (in miles) between enrolled undergraduate
students’ homes and the institution (PROXIMITY; SD = 65.924) decreased the
percentage of enrolled undergraduate students who received need-based gift aid
(NEED_AID; SD = .180), on average, by .828 percentage points when mediated by the
percentage of enrolled undergraduate students who received non-need-based gift aid but
no need-based gift aid (NON_NEED_AID). Because there were no other direct or
indirect effects between PROXIMITY and NEED_AID, the indirect effect of
PROXIMITY on NEED_AID via NON_NEED_AID was also the total effect of
PROXIMITY on NEED_AID. One interpretation of this finding could be that the nonneed-based gift aid strategies employed by college administrators to attract more students
with greater amounts of cultural capital somewhat diminished the enrollments of students
with less economic capital who also were more likely to reside within close proximity to
the institution.
In addition, PROXIMITY had two specific indirect effects on the average amount
of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL): (a) one
mediated by NON_NEED_AID (see Figure 34, paths N and I) and (b) one mediated by
NEED_AID via NON_NEED_AID (see Figure 34, paths N, L, and J). The standardized
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indirect effect of PROXIMITY on AGG_CAPITAL via NON_NEED_AID (β = .021),
suggests that, holding all other variables constant, every 66-mile increase to the average
distance (in miles) between enrolled undergraduate students’ homes and the institution
(PROXIMITY; SD = 65.924) increased the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL; SD = .341) by .007 points, on average,
when mediated by the percentage of enrolled undergraduate students who received nonneed-based gift aid but no need-based gift aid (NON_NEED_AID). Additionally, the
indirect effect from PROXIMITY to AGG_CAPITAL as mediated by NEED_AID via
NON_NEED_AID (β = .018), suggests that, holding all other variables constant, each 66mile increase to PROXIMITY (SD = 65.924) increased AGG_CAPITAL (SD = .341), on
average, by .006 points when mediated by NEED_AID via NON_NEED_AID. The total
indirect effect of PROXIMITY on AGG_CAPITAL was the sum of the two specific
indirect effects (β = .039), meaning, holding all other variables constant, each 66-mile
increase to PROXIMITY increased AGG_CAPITAL, on average, by .013 points when
mediated by all of the indirect effects between the two variables. These findings also
supported the argument that non-need-based gift aid strategies are negatively impacting
the enrollments of students with less aggregate capital.
Total Effects
The final model contained 11 total effects, seven of which were identified as
direct, indirect, or total indirect effects earlier in this Chapter: (a) the direct effect from
TUITION to NEED_AID (path B), (b) the direct effect from NEED_AID to
AGG_CAPITAL (path J), (c) the direct effect from NON_NEED_AID to NEED_AID
(path L), (d) the direct effect from SELECTIVITY to NON_NEED_AID (path C), (e) the
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direct effect from PROXIMITY to NON_NEED_AID (path N), (f) the total indirect
effect of SELECTIVITY on AGG_CAPITAL, and (g) the (total) indirect effect of
PROXIMITY on NEED_AID. A discussion of the remaining four total effects follows by
causal variable.
Tuition costs. The total effect of the average tuition costs charged to enrolled
undergraduate students (TUITION) on the average amount of enrolled undergraduate
students’ aggregate capital (AGG_CAPITAL) was comprised of (a) the direct effect from
TUITION to AGG_CAPITAL (see Figure 34, path G) and (b) the indirect effect of
TUITION on AGG_CAPITAL as mediated by the percentage of enrolled undergraduate
students who received need-based gift aid (NEED_AID) (see Figure 34, paths B and J).
The standardized total effect of TUITION (SD = 3,518.835) on AGG_CAPITAL (SD =
.341) was .258, meaning, holding all other variables constant, each $3,500 increase to
TUITION increased AGG_CAPITAL, on average, by .088 points via all presumed causal
effects that link these variables. As supported by demand theory and prior research
(Jackson & Weathersby, 1975; Leslie & Brinkman, 1987; St. John, 1990), the finding
suggests that tuition costs were positively related to the average amount of enrolled
undergraduate students’ aggregate capital and that the positive relationship, to an extent,
was minimized by the percentage of need-based gift aid recipients.
Student financial aid. The total effect of the percentage of enrolled
undergraduate students who received non-need-based but no need-based gift aid
(NON_NEED_AID) on the average amount of enrolled undergraduate students’
aggregate capital (AGG_CAPITAL) was comprised of (a) the direct effect from
NON_NEED_AID to AGG_CAPITAL (see Figure 34, path I) and (b) the indirect effect
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of NON_NEED_AID on AGG_CAPITAL via NEED_AID (see Figure 34, paths L and
J). The standardized total effect of NON_NEED_AID (SD = .119) on AGG_CAPITAL
(SD = .341) was .256, meaning, holding all other variables constant, each 11.9 percentage
point increase to NON_NEED_AID increased AGG_CAPITAL, on average, by .087
points via all presumed causal effects that link these variables. As supported by prior
research (Griffith, 2011), the results from this study revealed that, overall, the percentage
of enrolled undergraduate students who received non-need-based gift aid but no needbased gift aid was positively related to the average amount enrolled students’ aggregate
capital.
Selectivity. The final model also included (a) the total effect of whether an
institution was selective or not (SELECTIVITY) on the percentage of enrolled
undergraduate students who received need-based-gift aid (NEED_AID) and (b) the total
effect of SELECTIVITY on the average amount of enrolled undergraduate students’
aggregate capital (AGG_CAPITAL). The total effect of SELECTIVITY on NEED_AID
was the sum of (a) the direct effect from SELECTIVITY to NEED_AID (see Figure 34,
path E) and (b) the indirect effect of SELECTIVTY on NEED_AID via the percentage of
enrolled undergraduate students who received non-need-based gift aid but no need-based
gift aid (NON_NEED_AID) (see Figure 34, paths C and L). On average, the percentage
of enrolled undergraduate students who received need-based gift aid (NEED_AID) was
17.3 percentage points lower at selective four-year, public postsecondary institutions than
at non-selective institutions via all presumed causal effects that link these variables and
when holding all other variables constant. As supported by prior research (Hillman, 2016;
Turley, 2009), the findings indicated that the proportion of students with less economic

210

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
capital (i.e., those who receive need-based grants) was lower among more selective fouryear, public postsecondary institutions than non-selective institutions.
Proximity. Lastly, the total effect of the average distance (in miles) between
enrolled undergraduate students’ homes and the institution (PROXIMITY) on the average
amount of enrolled undergraduate students’ aggregate capital (AGG_CAPITAL) was also
included in the final model. The total effect of PROXIMITY on AGG_CAPITAL was the
sum of (a) the direct effect from PROXIMITY to AGG_CAPITAL (see Figure 34, path
F) and (b) the indirect effect of PROXIMITY on AGG_CAPITAL through the percentage
of enrolled undergraduate students who received non-need-based gift aid but no needbased gift aid (NON_NEED_AID) (see Figure 34, paths N and I), and (c) the indirect
effect of PROXIMITY on AGG_CAPITAL as mediated by the percentage of enrolled
undergraduate students who received need-based gift aid (NEED_AID) via
NON_NEED_AID (see Figure 34, paths N, L, and J). The standardized total effect of
PROXIMITY (SD = 65.924) on AGG_CAPITAL (SD = .341) was .231, meaning,
holding all other variables constant, each 66-mile increase to PROXIMITY increased
AGG_CAPITAL, on average, by .079 points via all presumed causal effects that link
these variables. As supported by prior research (Hillman, 2016; Turley, 2009), the finding
suggests that, on average, students with less aggregate capital tended to enroll in nearby
four-year postsecondary institutions. In addition, the finding suggests that postsecondary
administrators may have been using non-need-based gift aid discounting strategies to
attract students with greater amounts of cultural capital who also, on average, reside
farther from their institutions (i.e., students with greater amounts of aggregate capital).
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Limitations of Findings
There are several limitations to the findings obtained from the current study. First,
the measured variables and sampled institutions and students that were included in this
study were limited to those included in the NPSAS:12. The purpose of the NPSAS:12
was to investigate how students pay for college and not to examine the impact of
postsecondary institution policies and practices on the average amount of enrolled
undergraduate students’ aggregate capital. Consequently, the measured variables and
sampled institutions and students selected for the NPSAS:12 were not intended to be used
to examine the relationships and constructs contained within the current study,
particularly at the postsecondary institution level. As a result, the composite scores
included in this study, such as aggregate capital, may lack construct validity.
Second, the final sample of N = 330 (rounded to the nearest ten) four-year, public
postsecondary institutions that was obtained from the NPSAS:12 may have established
additional limitations to the findings. First, though the final sample size (N = 330;
rounded to the nearest ten) was deemed ideal for analyzing the hypothesized structural
model using SEM, it was not considered large enough to engage in cross-validation as an
a priori power analysis suggested the size of the final sample lacked statistical power.
Thus, the final model lacks external validity. The modifications made to the hypothesized
model via the respecification process may be a result of idiosyncratic characteristics of
the sample data and may not be replicated across samples (Tomarken & Waller, 2003).
Moreover, the lack of statistical power, based upon the sample size and the degrees of
freedom for the hypothesized model, may have biased the findings of the current study.
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Additionally, the sample in this study may not have been a nationally
representative sample. Because of the stratified multistage cluster sampling strategy used
to select study members for the NPSAS:12, statistical analysis weights were computed at
the institution and student level to adjust sample proportions of cases so that study
members would be nationally representative of the NPSAS:12 target population (i.e., all
undergraduate and graduate students enrolled in one or more Title IV eligible
postsecondary institutions in the U.S. during the 2011-12 academic year) (Wine et al.,
2014). However, none of the statistical analysis weights included in the restricted-use
NPSAS:12 data files were used in the current study. As a result, the sample of N = 330
(rounded to the nearest ten) four-year, public postsecondary institutions used in this study
may not adequately represent all Title IV eligible, four-year, public postsecondary
institutions in the U.S. It is also important to note that the institution-level and studentlevel data obtained from the NPSAS:12 were restricted to the 2011-12 academic year. As
such, the sample data may no longer represent the current state of affairs of four-year,
public postsecondary institutions operating within the U.S. and/or the undergraduate
students enrolled within those institutions.
Lastly, this study was undertaken using a critical theory perspective that
influenced the selection of the research questions, conceptual framework, review of prior
research, variables of interest, creation of the hypothesized model, data collection, data
analyses, and interpretation of the findings. Alternative explanations for the relationships
depicted in the hypothesized model were not proposed. Likewise, not all equivalent, nearequivalent, and nonequivalent models and their theoretical and empirical underpinnings
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were investigated. Thus, the examination and exploration of other models may yield
different results.
Implications for Future Practice
From a critical lens, findings from the current study suggest that select
postsecondary education institution policies and practices, namely those related to tuition
costs, student financial aid, proximity, and selectivity, may be establishing social
structures and norms that contribute to the long-term pattern of inequity in U.S.
postsecondary participation rates by family income. Based upon the findings from the
current study and prior research, and in an effort to address the disparity in postsecondary
enrollment by family income, several implications for future practice among college
administrators, higher education policymakers, and the general public are offered.
College Administrators
College administrators at four-year, public postsecondary institutions have the
opportunity to directly address postsecondary institution policies and practices that create
barriers to enrollment for undergraduate students with less aggregate capital. Based upon
theory, prior research, and findings from the current study, higher education leaders at
four-year, public postsecondary institutions are encouraged to (a) reduce tuition
increases, (b) incorporate financial need as a criterion for institutional gift aid awards,
and (c) for those at less selective institutions in particular, focus on underrepresented
students who reside in close proximity to the institution. Given the systemic nature of the
disparity in college participation rates by family income, no single solution exists.
Therefore, college administrators will need to pursue a number of initiatives. Long-term
planning will be needed as well as continued evaluation and assessment.
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The cost of higher education in the U.S. has been a source of contention for
decades as tuition prices have risen substantially since the 1980s (Fuller, 2014). From
1991 to 2006, for example, tuition and fees among four-year, public postsecondary
institutions increased, on average, 4.2% annually (Hemelt & Marcotte, 2011). Reasons
that college administrators at public institutions increase tuition prices include reductions
in state appropriations and increases in operating expenses, namely personnel (including
health care), technology, student services, and institutional student financial aid (Long,
2008). As supported by demand theory, prior research (Jackson & Weathersby, 1975;
Leslie & Brinkman, 1987; St. John, 1990), and findings from the current study, increases
to tuition costs disproportionally impact enrollments of undergraduate students with less
economic resources who have greater price sensitivities than students from more affluent
households. As such, it is imperative that college administrators begin to strategically
reduce their operating expenses, minimize tuition increases (or, ideally, begin reducing
tuition prices), and/or generate other sources of revenue, aside from tuition and fees and
state appropriations. It is recommended that college and university leaders revisit their
missions to ensure all expenditures and services are mission-driven, particularly if the
aim of their institutions is to increase equality in postsecondary education enrollments for
underrepresented groups of students.
One option to lower operating expenses for all administrators at four-year, public
institutions is to curb non-need-based gift aid expenditures. As mentioned in Chapter 2,
Dynarski and Scott-Clayton (2013) noted that levels of expenditures of institutional gift
aid awards, in 2010 constant dollars, increased from $8.1 billion in 1990-91 to $29.7
billion in 2010-11, a percentage change of 267%. Though Dynarski and Scott-Clayton
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(2013) did not discern between need-based and non-need-based gift aid awards, findings
from an investigation of tuition discounting strategies from 1999 to 2003 suggested that
college administrators at public postsecondary institutions have become “more heavily
involved in competition for high qualified students” (p. 520) based upon increased
expenditures in non-need-based gift aid programs (Doyle et al., 2009). As the findings
from the current study support, four-year, public postsecondary institution administrators
who allocate expenditures to non-need-based gift aid awards to attract high-achieving
undergraduate students may be negatively impacting the postsecondary enrollments of
need-based gift aid recipients and, thus, students with less aggregate capital. As such,
adding financial need as an additional criterion to receive a tuition discount may lessen
non-need-based gift aid expenditures and positively impact enrollments of undergraduate
students with less economic capital.
Findings from prior research (Melguizo & Chung, 2012) and the current study
also suggest that selectivity may play an important role in determining whether or not
college administrators at four-year, public postsecondary institutions choose to invest in
non-need-based gift aid strategies. Based upon an analysis of tuition discounting
strategies among four-year, private postsecondary institutions, Griffith (2011) concluded
that college personnel engage in non-need-based gift aid strategies to increase the median
SAT scores of their incoming class (which would increase institutional selectivity) and to
improve their college rankings, specifically those from U.S. News & World Report. Aside
from negatively impacting the enrollments of low-income students at private institutions,
an additional consequence of increasing institutional non-need-based gift aid
expenditures to attract students with greater amounts of cultural capital (and, thus,
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aggregate capital) may have been increased tuition prices to cover the increased cost of
student financial aid (Griffith, 2011). If this pattern holds true for college leaders at
public institutions, as the data from this study supports, then reducing non-need-based
gift aid expenditures may also enable administrators to limit tuition increases in tandem.
Because an institution’s college ranking could be negatively affected as a result, it is
recommended that college and university leaders revisit their missions to assist in their
decision-making processes.
Leaders at less selective four-year, public postsecondary institutions have another
option to combat the disparity in postsecondary participation rates by family income:
focus recruitment efforts on undergraduate students who either (a) reside, geographically,
nearby, such as those who live within a 24-mile radius of the institution (Turley, 2009) or
(b) reside in communities that have fewer non-selective four-year institutions, namely
those with lower and higher median incomes, comparatively (Hillman, 2016). Messaging
that focuses on affordability, specifically net tuition costs, may aid in such efforts.
Moreover, any institutional need-based gift aid opportunities should be clearly
communicated to those students. Long (2008) surmised that the most successful gift aid
programs (i.e., those that elicit large enrollment responses) “are well publicized and
relatively easy to understand and apply for” (p. 35). Furthermore, for low-income
students who reside in areas that are not within close proximity to the institution,
administrators at less selective four-year, public postsecondary institutions should
consider offering or promoting online courses and programs to those students or opening
satellite campuses in the communities in which those students reside. It would be
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important to consider the additional costs incurred to students (e.g., for computers or
laptops) when promoting distance education courses and programs.
As a reminder, the systemic nature of the disparity in higher education enrollment
rates by family income suggests that no one single solution will resolve the issue.
Changes to postsecondary institution policies and practices to promote low-income
student enrollments may yield, in turn, additional consequences. For example, it is
important to note that as a result of increasing low-income undergraduate student
enrollments and, thus, the enrollments of students with less aggregate capital, additional
resources may need to be devoted to support services or curriculum enhancements, such
as mentoring, supplemental instruction, study tables, and corequisite models. As noted
earlier, a comprehensive review of all services and operating expenses within an
institution is warranted. Focusing on the missions of their institutions should aid college
administrators in their decision-making processes. Additionally, investing in support
services in order to routinely monitor and evaluate the impact of changes to policies and
practices is advised.
Higher Education Policymakers
U.S. higher education policymakers at the federal and state level also have the
opportunity to impact postsecondary institution policies and procedures that promote
low-income student enrollment. Specifically, federal and state policymakers are
encouraged to advance (a) need-based gift aid programs and (b) the evaluation of student
financial aid programs in general. Findings from prior research (Hemelt & Marcotte,
2011; Perna & Titus, 2004; St. John, 1990), as well as the current study, suggest that
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need-based gift aid is positively related to postsecondary enrollments of students with
less economic capital.
Federal support for higher education has largely been through the establishment
of student financial aid programs, though the original intent of federal student financial
aid programs has arguably shifted from focusing on serving students with financial need
to all students (Fuller, 2014; Hearn, 1993; Long, 2008). With the passing of the Higher
Education Act (HEA) of 1965, Congress established several federal student financial aid
programs that were made available to the general public and were need-based. These
programs are often referred to as Title IV student financial aid programs as they were
authorized in the Title IV section of the HEA. According to Hearn (1993), the HEA was
fueled by a general consensus among federal officials at the time that the federal
government was responsible for ensuring equal educational opportunity for all citizens.
The biggest contribution to the Title IV student financial aid programs made by Congress
to assist low-income students with higher education costs on a large-scale occurred with
the passing of the Education Amendments of 1972 which revised the HEA and
established the Federal Basic Educational Opportunity Grant (BEOG) program which
was later renamed the Federal Pell Grant program (Hearn, 1993). According to Hearn
(1993), the Federal Pell Grant program provided need-based gift aid to low-income
students in generous proportions compared to previous federal need-based gift aid
programs.
Though the Federal Pell Grant program still exists today and is the largest federal
need-based gift aid program in the U.S., subsequent amendments to the HEA have shifted
the focus of several Title IV student financial aid programs from supporting low-income
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students to assisting all students. Congress passed the Middle Income Student Assistance
Act (MISAA) of 1978 and amended the HEA to extend eligibility criteria for the Federal
Pell Grant program to include low- and middle-income families. In addition, the MISAA
broadened the federal government’s Guaranteed Student Loan (GSL) program eligibility
criteria to include all students, regardless of their income. Hearn (1993) noted, as a result
of the MISAA, unprecedented growth in total spending, a 59% increase, on Title IV
student financial aid programs occurred between 1977-78 and 1980-81 due to the
expanded clientele. In addition, though the goal of MISAA was to promote access and
choice among low- and middle-income students, upper-income students benefited from
the MISAA because of their newly acquired access to the GSL program (Hearn, 1993).
The proportion of Title IV student financial aid awards from need-based grant aid
programs began to decline and awards from loan programs became more prevalent,
comprising upwards of 70% of all Title IV student financial aid awards (Hearn, 1993).
Then, in the 1990s, tuition savings plans, such as the 529 College Savings Plan, were
made exempt from taxation and federal tax credits, such as the Hope Scholarship Tax
Credit and the Lifetime Learning Tax Credit, were established as additional benefits to
help families pay for college (Long, 2008). However, findings from prior research
suggest that college savings plans (Dynarski, 2004) and federal tax credits (Long, 2004)
are positively associated with income and, as a result, have little impact on the
enrollments of low-income students in higher education. As such, federal policy makers
are advised to re-examine the Title IV student financial aid programs, and higher
education-related tax incentives, with the intent of returning the original premise that led
to the HEA of promoting equal access to higher education.

220

CONSEQUENCES OF POSTSECONDARY EDUCATION INSTITUTION POLICIES
In support of the evaluation of Title IV student financial aid programs, it is also
recommended that additional data be collected for hierarchical analyses, be it
amendments to existing studies, such as the NPSAS, or the establishment of new studies.
Most Title IV student financial aid programs are portable (i.e., given to students
regardless of the institution they attend); however, monies from such programs are
administered via Title IV eligible postsecondary institutions (i.e. those institutions that
are authorized to award Title IV student financial aid to students). Increasing the sample
size of students and postsecondary institutions in the NPSAS, for instance, could increase
the statistical power of future research and aid in multilevel modeling (e.g., the impact of
postsecondary institution variables on student level variables). Additionally, expanding
upon the instruments used to collect data so that the measurements of such constructs,
such as aggregate capital, are readily available is advised.
Gift aid programs funded by state governments to assist students in paying for
higher education have also shifted away from need-based award philosophies to nonneed-based award philosophies. As part of the Education Amendments of 1972 (i.e., the
same amendments that established the Federal Pell Grant program), federal officials
implemented the State Student Incentive Grant program, which was later renamed and
from herein referred to as the Leveraging Educational Assistance Partnership (LEAP)
program. The LEAP program offered matching funds to representatives of state
governments who establish state-level, need-based grant programs to encourage lowincome student enrollments within each state. According to Fuller (2014) who cited
Archibald (2002), within three years of enactment, all 50 states actively participated in
the LEAP program. However, in the early 1990s, more than a dozen states began to
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implement non-need-based gift aid programs that focused on students prior academic
achievement, or cultural capital (Dynarski & Scott-Clayton, 2013). Of the roughly $10.5
billion expended by state officials in gift aid awards to undergraduate students for the
2014-15 academic year, for example, approximately $2.5 billion (24%) were awarded
from non-need-based programs (NASSGAP, 2016). The shift from need-based to nonneed-based award philosophies at the state-level is particularly concerning as Doyle et al.
(2009) observed that college administrators at public postsecondary institutions are more
likely to implement institutional gift aid programs that mirror those at the state-level (i.e.,
when state officials invest in non-need-based gift aid then college administers do the
same). As suggested by prior research (Griffith, 2011) and findings from the current
study, non-need-based gift aid awards are positively correlated with measures of
students’ cultural capital (e.g., ACT/SAT scores, etc.) and economic capital (e.g.,
income). Therefore, to encourage low-income student enrollment, it is advised that state
officials reevaluate their student financial aid strategies and discontinue non-need-based
gift aid programs. In addition, state officials should reexamine their state appropriations
for public higher education in general. Instead of allocating monies to non-need-based
gift aid programs, perhaps state officials could direct those funds to public institutions
under the requirement that college administrators use the additional revenue to reduce
tuition prices.
General Public
Lastly, an aim of the current study was to raise the awareness among the general
public of the policies and practices at the postsecondary education institution level that
exist and may be contributing to the disparity in postsecondary enrollments by family
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income. As Freire (2000) suggested, by gaining a better understanding of the social
structures that exist and the barriers they create for underprivileged members in a given
society, the more apt individuals may become to change them. Because many of the
policies and practices examined in the current study have been institutionalized either
directly or indirectly through public policy, recommendations for those U.S. citizens who
wish to effect change with respect to higher education-related state and federal policies
include (a) participating in their local or state governments and (b) backing their likeminded peers who run for political office.
Implications for Future Research
Based upon the results, limitations, and delimitations of the current study, there
are several implications for future research. Recommendations for future research
include: (a) validating the modified hypothesized model, (b) examining other models, and
(c) exploring the measurement of the multidimensional construct, aggregate capital.
Modified Hypothesized Model
The purpose of the first research question in this study was to determine whether
the hypothesized model was a good fit to the data and, if not, to determine whether the
model could be improved. Results from a confirmatory SEM analysis indicated the
hypothesized structural model was a poor fit to the data, yet, through exploratory SEM
analyses, a final model was provisionally accepted as having good fit to the data.
However, the findings from the exploratory SEM analyses were not cross-validated. As a
result, it is possible that the relationships within the final model may represent
idiosyncratic features of the sample data and may not be generalizable across samples
(Tomarken & Waller, 2003). Similarly, the sample data obtained from the NPSAS:12
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was limited to a cross-section of four-year, public postsecondary institutions and sampled
undergraduate students who were enrolled in those institutions during the 2011-12
academic year. It could be that the relationships depicted in the final model no longer
represent the state of four-year, public postsecondary institutions in the U.S. nor the
undergraduate students who attend them. Thus, additional research is needed to test the
external validity of the final model. To assist in such efforts, a modified hypothesized
model that incorporates the findings from the exploratory SEM analyses is proposed for
future research (see Figure 35).
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Figure 35. Modified hypothesized model of the relationships between tuition costs,
student financial aid, selectivity, proximity, and enrolled undergraduate students’
aggregate capital. Four-year, public postsecondary institutions were the unit of analysis.
Moreover, although statistical analysis weights for each NPSAS:12 institution and
study member were available so that study members would represent the target
population for the NPSAS:12, no statistical analysis weights were used in the current
study. Future tests of the modified hypothesized model should account for any
oversampling resulting from complex sampling designs, when appropriate.
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Other Models
The current study was framed by a critical theory perspective and explored just
one of the contextual layers, the higher education context (layer 3), identified in Perna’s
(2006) proposed conceptual model for student college choice research. Perna’s (2006)
proposed conceptual model had assumed students’ enrollment-related decisions were
impacted by four, nested contextual layers: (a) layer 1, the students’ habitus; (b) layer 2,
the school and community context; (c) layer 3, the higher education context; and (d) layer
4, the social, economic, and policy context. Therefore, in addition to validating the final
model, other models need to be investigated, including (a) models that are equivalent and
near-equivalent to the modified hypothesized model in this study and (b) models that are
nonequivalent to the modified hypothesized model in this study and incorporate one or
more of the contextual layers proposed by Perna (2006).
For example, depending upon the multilevel technique employed, multilevel
models that incorporate the hierarchies, or layers, proposed by Perna (2006) could enable
researchers to estimate the contextual effects of higher-order variables, such as measures
of postsecondary institution policies and practices, on scores of individual students. As an
added benefit, multilevel versions of standard statistical techniques “take account of
design effects in complex sampling designs” (Kline, 2011, p. 345) and, thus, reduce the
likelihood of committing Type I errors. Examinations of other models, particularly
multilevel models, may yield different results than the current study or may provide
detailed insights about the impact of postsecondary institution policies and practices on
individual students.
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Aggregate Capital
Perna (2006) recommended researchers incorporate multiple theoretical
frameworks into their studies when examining postsecondary enrollment. To do so in the
current study, a multidimensional construct, aggregate capital, was proposed that merged
economic and sociological theoretical presumptions about students’ resources with
respect to postsecondary enrollment and included three forms of capital proposed by
Bourdieu (1986): cultural, economic, and social capital. The hypothesized measurement
of aggregate capital used in this study is displayed in Figure 36.
Cultural capital
Aggregate capital

Economic capital
Social capital

Figure 36. Hypothesized measurement of aggregate capital.
In the current study, indicators of students’ cultural, economic, and social capital
were limited to measured variables included in the NPSAS:12. Exploratory factor
analysis was conducted to examine the empirical associations between select indicators
that were constructed from NPSAS:12 variables and a three-factor solution was obtained
with two indicators per factor. Specifically, (a) cultural capital was interpreted to be the
combination of a student’s total SAT score and high school grade point average, (b)
economic capital a combination of a student’s expected family contribution and income,
and (c) social capital a combination of whether the student spoke primarily English as a
child and whether one or both parents were born in the U.S. Composite scores for a
student’s cultural, economic, and social capital were then summed to establish a measure
of his or her aggregate capital. However, the measurement of aggregate capital used in
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this study may have lacked construct validity. Tabachnick and Fidell (2013), for example,
cautioned that the “interpretation of factors defined by only one or two variables is
hazardous” (p. 651). Therefore, other, more appropriate instruments for measuring the
multiple forms of capital and, thus, an individual’s aggregate capital, may exist or may
need to be developed. Furthermore, researchers (Menshikov et al., 2013, 2014) have
suggested that, in addition to cultural, economic, and social capital, aggregate capital may
also be comprised of other forms of capital, such as administrative, geographic, human,
physical, political, and symbolic capital. Whether these additional forms of capital apply
to undergraduate students in the U.S. remains to be determined. Thus, additional research
that investigates the measurement of aggregate capital and the impact of aggregate capital
on students’ postsecondary enrollment-related decisions is warranted.
Conclusion
The current quantitative study sought to expand the body of critical quantitative
research in higher education by investigating the extent to which select postsecondary
education institution policies and practices may be perpetuating systemic inequalities
among enrolled undergraduate students by students’ cumulative available resources.
Using a critical theory perspective and guided by theory and prior research, a
hypothesized structural model was constructed to estimate the causal effects of tuition,
student financial aid, selectivity, and proximity on the average amount of enrolled
undergraduate students’ aggregate capital. Data from the 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) were used to construct measured variables so that fouryear, public postsecondary institutions were the unit of analysis.
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A confirmatory SEM analysis indicated the hypothesized structural model was not
a good fit to the data, however, through exploratory SEM analyses a modified
hypothesized structural model with good fit to the data was obtained. The results of the
exploratory SEM analyses suggest that the majority of the postsecondary education
institution policies and practices represented in the model were positively associated with
students’ aggregate capital. In particular, the results suggested that administrators at more
selective and costlier four-year, public postsecondary institutions are using non-needbased gift aid strategies more than administrators at less selective institutions and, as a
result, may be increasing the average amount of enrolled undergraduate students’
aggregate capital and, in turn, establishing barriers to postsecondary enrollment for lowincome students. Because the modified hypothesized structural model was not crossvalidated, the model was provisionally accepted. Future research is needed to test the
predictive validity of the modified hypothesized structural model. In addition, future
research examining other models, preferably multilevel models, is recommended.
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Appendix A:
N12UG Variables Used to Select Sampled Students by Sampling Criteria
Name

Description

Values

1. Attended a four-year, public postsecondary institution
AIDSECT

The type of NPSAS sample
institution the student
attended during the 2011-12
academic year for students
who attended only one
institution.

1 = Public less-than-2-year
2 = Public 2-year
3 = Public 4-year non-doctorate-granting
4 = Public 4-year doctorate-granting
5 = Private not-for-profit less-than-4-year
6 = Private not-for-profit 4-year non-doctorate-granting
7 = Private not-for-profit 4-year doctorate-granting
8 = Private for profit less-than-2-year
9 = Private for profit 2-year
10 = Private for profit 4-year
11 = Attended more than one institution

2. Enrolled in a bachelor’s degree program
UGDEG

The undergraduate student’s
degree program during the
2011-12 academic year.

1 = Certificate
2 = Associate’s degree
3 = Bachelor’s degree
4 = Not in a degree program or others

3. Enrolled during the fall term
ATTEND

The student’s attendance
status during the fall term (in
September or October 2011).

0 = Not enrolled
1 = Full-time
2 = Part-time

4. Was a U.S. citizen or resident alien
CITIZEN2

The student’s citizenship
status during the 2011-12
academic year.

1 = U.S. citizen
2 = Resident alien
3 = Foreign or international student

5. Was less than 30 years old
AGEGROUP

The student’s age as of
December 31, 2011 (by
group).

1 = 15˗23
2 = 24˗29
3 = 30 or above

6. Since high school, had not earned a:
(a) bachelor’s degree,
DEGPRBA

Whether the student has
already earned a bachelor’s
degree since high school.

0 = No
1 = Yes
a
─3 = Skipped

(b) post-baccalaureate certificate,
DEGPRPTB

Whether the student has
already earned a postbaccalaureate certificate since
high school.

0 = No
1 = Yes
a
─3 = Skipped

(c) master’s degree,
DEGPRMS

Whether the student has
already earned a master’s
degree since high school.

0 = No
1 = Yes
a
─3 = Skipped

(continued)
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Name

Description

Values

(d) post-master’s certificate,
DEGPRPTM

Whether the student has
already earned a post-master’s
certificate since high school.

0 = No
1 = Yes
a
─3 = Skipped

(e) doctor’s degree-research/scholarship,
DEGPRDRS

(f)

Whether the student has
already earned a doctor’s
degree-research/
scholarship since high school.

0 = No
1 = Yes
a
─3 = Skipped

doctor’s degree-professional practice, or
DEGPRDPP

Whether the student a doctor’s
degree-professional practice
since high school.

0 = No
1 = Yes
a
─3 = Skipped

(g) doctor’s degree-other
DEGPRDOT

Whether the student has
already earned other doctor’s
degree since high school.

0 = No
1 = Yes
a
─3 = Skipped

Note. Values used to select sampled students are in boldface. N12UG = undergraduate
student restricted-use 2011-12 National Postsecondary Student Aid Study (NPSAS:12)
data file; NPSAS = National Postsecondary Student Aid Study. Adapted from the “201112 National Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code
book], by the U.S. Department of Education, Institute of Education Sciences, National
Center for Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/
index.aspx
a
Students who indicated they had not earned degrees or certificates since high school
were skipped.
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Appendix B:
Institute of Education Sciences License
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Wright State University Institutional Review Board Study Exemption Letter
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Appendix D:
N12UG Variables Used in Data Analyses
Name

Description

Values

CINCOME

Total income in 2010 for independent
students or parents of dependent students.

Ranged from 0.00 to 1,000,000.00

DISTANCE

Distance from student’s home (in miles) to
NPSAS institution.

Ranged from 1.00 to 9,423.00

EFC

The student’s EFC for the 2011-12
academic year.

Ranged from 0.00 to 213,224.00

FAMHELP

Whether the student’s family or friends
helped pay for education and living
expenses during the 2011-12 academic year.

0 = No
1 = Yes

HSCRDANY

Whether the student earned any college
credits in high school.

0 = No
1 = Yes
─3 = Skipped

HSCRDIB

Whether the student took International
Baccalaureate courses in high school.

0 = No
1 = Yes
─3 = Skipped

HSGPA

The student’s GPA in high school.

1 = 0.5˗0.9 (D˗ to D)
2 = 1.0˗1.4 (D to C˗)
3 = 1.5˗1.9 (C˗ to C)
4 = 2.0˗2.4 (C to B˗)
5 = 2.5˗2.9 (B˗ to B)
6 = 3.0˗3.4 (B to A˗)
7 = 3.5˗4.0 (A˗ to A)
─3 = Skipped

JOBANY

Whether the student had a job during the
2011-12 academic year (excluding workstudy).

LOCALEST

Degree of urbanization of the student’s
permanent address.

NEEDAID

Total amount of federal, state, and
institutional need-based gift aid the student
received (in U.S. dollars) during the 201112 academic year.

0 = No
1 = Yes
1 = City Large
2 = City Midsize
3 = City Small
4 = Suburb Large
5 = Suburb Midsize
6 = Suburb Small
7 = Town Fringe
8 = Town Distant
9 = Town Remote
10 = Rural Fringe
11 = Rural Distant
12 = Rural Remote
─9 = Missing
Ranged from 0.00 to 59,293.00

(continued)
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Name

Description

Values

OTHGTAMT

Total amount of gift aid the student received
(in U.S. dollars) from outside private
sources or employers during the 2011-12
academic year.

Ranged from 0.00 to 99,900.00

PARBORN

Whether one or both of the student’s
parents were born in the U.S. (including
Puerto Rico or another U.S. territory).

1 = Both parents were born in the U.S.
2 = One parent was born in the U.S.
3 = Both parents were not born in the U.S.

PAREDUC

The highest level of education achieved by
either parent of the student.

0 = Do not know either parent’s education level
1 = Did not complete high school
2 = High school diploma or equivalent
3 = Vocational/technical training
4 = Associate’s degree
5 = Some college but no degree
6 = Bachelor’s degree
7 = Master’s degree or equivalent
8 = Doctoral degree - professional practice
9 = Doctoral degree - research/scholarship

PRIMLANG

The primary language the student learned to
speak as a child.

1 = English
2 = Spanish
3 = English and Spanish equally
4 = Another language
5 = An equal mix of English and another language

SELECTV2

The level of selectivity of the NPSAS
institution that the student attended in the
2011-12 academic year.

0 = Not public or private not-for-profit 4-year
1 = Very selective
2 = Moderately selective
3 = Minimally selective
4 = Open admission

TESATDER

The student’s derived SAT composite score.

Valid values ranged from 400.00 to 1,600.00
3 = Skipped

─

TOTNOND3

Total amount of state and institutional nonneed-based gift aid the student received (in
U.S. dollars) during the 2011-12 academic
year.

TUITION2

The tuition and fees the student paid at the
NPSAS institution for the 2011-12
academic year.

VADODAMT

Total amount of veteran-related gift aid the
student received (in U.S. dollars) from
federal benefits and/or military tuition
grants (including ROTC).

Ranged from 0.00 to 50,000.00

Valid values ranged from 10.00 to 49,714.00
3 = Skipped

─

Ranged from 0.00 to 60,000.00

Note. N12UG = undergraduate student restricted-use 2011-12 National Postsecondary
Student Aid Study (NPSAS:12) data file; NPSAS = National Postsecondary Student Aid
Study; EFC = expected family contribution. Adapted from the “2011-12 National
Postsecondary Student Aid Study (NPSAS:12): Undergraduates” [Code book], by the
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, 2013, retrieved from https://nces.ed.gov/datalab/index.aspx
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Appendix E:
Equations Used to Calculate the Effect Size of an Independent-Samples t-Test
As recommended by Cronk (2012), Equations E1 and E2 were used to calculate the effect
size, Cohen’s d, for an independent-samples t-test.
Pooled Standard Deviation
(𝑛1 − 1)𝑠1 2 + (𝑛2 − 1)𝑠2 2
𝑠𝑝𝑜𝑜𝑙𝑒𝑑 = √
𝑛1 + 𝑛2 − 2

(E1)

where
𝑠𝑝𝑜𝑜𝑙𝑒𝑑 = the pooled standard deviation;
𝑛1

= the sample size of group 1;

𝑛2

= the sample size of group 2;

𝑠1

= the standard deviation of group 1; and

𝑠2

= the standard deviation of group 2.

Cohen’s d
𝑑=

𝑋̅1 − 𝑋̅2
𝑠𝑝𝑜𝑜𝑙𝑒𝑑

where
d

= the effect size, Cohen’s d;

𝑋̅1

= the mean of group 1;

𝑋̅2

= the mean of group 2; and

𝑠𝑝𝑜𝑜𝑙𝑒𝑑 = the pooled standard deviation.
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Appendix F:
Obtaining the Highest Cost of Attendance Among Active, Four-Year, Title IV
Postsecondary institutions for the 2011-12 Academic Year
The U.S. Department of Education (ED), Institute of Education Sciences (IES), National
Center for Education Statistics (NCES) gathers data annually from administrators at the
postsecondary institutions that participate in the Title IV federal student aid programs via
an annual collection of Integrated Postsecondary Education Data System (IPEDS)
surveys. Data files and codebooks for select IPEDS surveys are made available to the
public via the IPEDS website. Because secondary data from the 2011-12 National
Postsecondary Student Aid Study were examined in the current study and included
information about students and postsecondary institutions from the 2011-12 academic
year, data from the 2011-12 IPEDS Access database (ED, IES, NCES, 2016) were
analyzed. Specifically, data from the Directory Information (HD2011) and the Frequently
Used Derived Variables (DRVIC2011) tables were referenced to identify the highest cost
of attendance (COA) among four-year, Title IV postsecondary institutions for which data
were available.
From the HD2011, a total of 2,732 active, public or private (for-profit and not-forprofit) four-year, Title IV postsecondary institutions were identified in the 2011-12
universe (see Table F1 for HD2011 variables used to select institutions). Using Microsoft
Excel 2013 software, the 2,732 postsecondary institutions were matched to the institution
records contained within the DRVIC2011 using the Excel VLOOKUP function. The
DRVIC2011 included information about the total COA for full-time, first-time, degreeseeking undergraduate students by residency and housing plan (see Table F2). A total of
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2,606 postsecondary institutions were matched to the DRVIC2011 table. Data for the
2,606 institutions were then screened to obtain the maximum COA value among the nine
DRVIC2011 variables listed in Table F2.
Table F1
HD2011 Variables from the 2011-12 IPEDS Access Database Used to Select Active,
Four-Year, Title IV Postsecondary Institutions
Name

Description

CYACTIVE

Whether the institution
was active.

Values

HLOFFER

Highest level of
offering.

PSET4FLG

Postsecondary and Title
IV institution indicator.

SECTOR

Sector of institution.

0 = Administrative unit
1 = Public, 4-year or above
2 = Private not-for-profit, 4-year or above
3 = Private for-profit, 4-year or above
4 = Public, 2-year
5 = Private not-for-profit, 2-year
6 = Private for-profit, 2-year
7 = Public, less-than 2-year
8 = Private not-for-profit, less-than 2-year
9 = Private for-profit, less-than 2-year
99 = Sector unknown (not active)

UGOFFER

Whether the institution
offers undergraduate
degrees or certificates.

1 = Undergraduate degree or certificate offering
2 = No undergraduate offering
─3 = Not available

1 = Yes
2 = No, potential add or restore
3 = No, closed, combined, or out-of-scope
1 = Award of less than one academic year
2 = At least 1, but less than 2 academic years
3 = Associate’s degree
4 = At least 2, but less than 4 academic years
5 = Bachelor’s degree
6 = Post-baccalaureate certificate
7 = Master’s degree
8 = Post-master’s degree
9 = Doctor’s degree
─2 = Not applicable, first-professional only
─3 = Not available
1 = Title IV postsecondary institution
2 = Non-Title IV postsecondary institution
3 = Title IV not primarily postsecondary institution
4 = Non-Title IV not primarily postsecondary institution
5 = Title IV postsecondary institution that is not open to the public
6 = Non-Title IV postsecondary institution that is not open to the public
9 = Institution is not active in current universe

Note. Values used to select sampled institutions are in boldface. HD2011 = Directory
Information table; IPEDS = Integrated Postsecondary Education Data System. Adapted
from the “2011-12 Integrated Postsecondary Education Data System (IPEDS) Access
database” [Data file and code book], by the U.S. Department of Education, Institute of
Education Sciences, National Center for Education Statistics, 2016, retrieved from
https://nces.ed.gov/ipeds/use-the-data/download-access-database
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Table F2
DRVIC2011 Variables from the 2011-12 IPEDS Access Database Used to Identify the
Maximum Full-Time, First-Time, Undergraduate Student COA Among Active, Four-Year,
Title IV Postsecondary Institutions
Name

Description

CINDON

Total price for in-district students living on campus.

CINSON

Total price for in-state students living on campus.

COTSON

Total price for out-of-state students living on campus.

CINDOFF

Total price for in-district students living off campus (not with family).

CINSOFF

Total price for in-state students living off campus (not with family).

COTSOFF

Total price for out-of-state students living off campus (not with family).

CINDFAM

Total price for in-district students living off campus (with family).

CINSFAM

Total price for in-state students living off campus (with family).

COTSFAM

Total price for out-of-state students living off campus (with family).

Note. DRVIC2011 = Frequently Used Derived Variables table; COA = cost of
attendance; IPEDS = Integrated Postsecondary Education Data System. Adapted from the
“2011-12 Integrated Postsecondary Education Data System (IPEDS) Access database”
[Data file and code book], by the U.S. Department of Education, Institute of Education
Sciences, National Center for Education Statistics, 2016, retrieved from
https://nces.ed.gov/ipeds/use-the-data/download-access-database
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Appendix G:
Syntax Used to Derive Unstandardized and Standardized Bootstrap Estimates for the
Specific Indirect Effects of PROXIMITY and SELECTIVITY on AGG_CAPITAL with
IBM SPSS Amos Version 24.0 Software User-Defined Estimands Functionality
‘Indirect effect of PROXIMITY on AGG_CAPITAL through
NON_NEED_AID (paths N and I)
IndirectNI = e.DirectEffect(NON_NEED_AID,PROXIMITY) *
e.DirectEffect(AGG_CAPITAL,NON_NEED_AID)
StandardizedIndirectNI =
e.StandardizedDirectEffect(NON_NEED_AID,PROXIMITY) *
e.StandardizedDirectEffect(AGG_CAPITAL,NON_NEED_AID)
‘Indirect effect of PROXIMITY on AGG_CAPITAL through
NEED_AID via NON_NEED_AID (paths N, L, and J)
IndirectNLJ = e.DirectEffect(NON_NEED_AID,PROXIMITY) *
e.DirectEffect(NEED_AID,NON_NEED_AID) *
e.DirectEffect(AGG_CAPITAL,NEED_AID)
StandardizedIndiretNLJ =
e.StandardizedDirectEffect(NON_NEED_AID,PROXIMITY) *
e.StandardizedDirectEffect(NEED_AID,NON_NEED_AID) *
e.StandardizedDirectEffect(AGG_CAPITAL,NEED_AID)
‘Indirect effect of SELECTIVITY on AGG_CAPITAL through
NON_NEED_AID (paths C and I)
IndirectCI = e.DirectEffect(NON_NEED_AID,SELECTIVITY) *
e.DirectEffect(AGG_CAPITAL,NON_NEED_AID)
StandardizedIndirectCI =
e.StandardizedDirectEffect(NON_NEED_AID,SELECTIVITY) *
e.StandardizedDirectEffect(AGG_CAPITAL,NON_NEED_AID)
‘Indirect effect of SELECTIVITY on AGG_CAPITAL through
NEED_AID via NON_NEED_AID (paths C, L, and J)
IndirectCLJ = e.DirectEffect(NON_NEED_AID,SELECTIVITY) *
e.DirectEffect(NEED_AID,NON_NEED_AID) *
e.DirectEffect(AGG_CAPITAL,NEED_AID)
(continued)
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StandardizedIndirectCLJ =
e.StandardizedDirectEffect(NON_NEED_AID,SELECTIVITY) *
e.StandardizedDirectEffect(NEED_AID,NON_NEED_AID) *
e.StandardizedDirectEffect(AGG_CAPITAL,NEED_AID)
‘Indirect effect of SELECTIVITY on AGG_CAPITAL through
NEED_AID (paths E and J)
IndirectEJ = e.DirectEffect(NEED_AID,SELECTIVITY) *
e.DirectEffect(AGG_CAPITAL,NEED_AID)
StandardizedIndirectEJ =
e.StandardizedDirectEffect(NEED_AID,SELECTIVITY) *
e.StandardizedDirectEffect(AGG_CAPITAL,NEED_AID)
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